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Abstract
This study investigates how young people navigate through a number of hyperlinked
online news on a specific topic and how this effects, and is affected by, their opinions.
Navigating though non-linear hypertext forces readers to integrate information from
different sources and make more decisions about what to read, which is more difficult
than reading information presented in a linear format, but might also promote deeper
engagement with that material. This study used a combination of participant observation,
think-aloud protocols, and semi-structured interviews to investigate these issues as
participants navigated through a curated collection of articles about the Canadian Oil
Sands. Findings about how participants engage with the material, and how the pathways
they create while navigating impact their opinions, are discussed.

Keywords
Hypertext, hyperlinks, online news, Internet Studies, news media, Elaboration Likelihood
Model.
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Introduction

Canadian democratic society is based on the premise that citizens are engaged in and
informed about the political, economic, social and environmental state of their own
society. One important way that the public becomes informed about their society is
through news. The forms through which news is accessed by the public have changed
with technological advances. While older news media such as newspapers and magazines
still exist, many people are now accessing news online, either on mobile browsers or on
computers, and often not accessing it through one particular source, but rather, by
following hyperlinks between news articles from within the text. These links might
clarify points, link back to other articles on the same topic or to source material. When
these hyperlinks are present, the structure readers encounter promotes reading in a nonlinear fashion, since it provides the opportunity to follow the links and to create a reading
order chosen by the reader.
This study investigates how young (18-24) readers of hyperlinked online news navigate,
understand, and form opinions about that news. The research questions are informed by
research about the role of the news in society, hypertext and hypertext theory, as well as
psychological research that deals both with the process of reading hypertext as well as an
understanding of opinion formation and reinforcement.
Previous research suggests that there are some disadvantages to reading hypertext—
readers become confused and lost in the material, unable to read the information in an
order that makes sense to them. In order to make sense of non-linear information, readers
must integrate the information they learn from multiple sources in order to create a
cohesive whole. This process of integrating information is difficult and requires focus,
since the reader must understand each piece of information in order to combine them.
However, if this occurs, it promotes better learning since it also requires thinking about
the material. In terms of opinion formation, the literature suggested that this should mean
that readers critically consider the information presented and thus form their opinions
based on the quality of the argument and the information provided. Research on opinion
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formation and presentation order suggests that the final article readers see might affect
their opinion more than other articles.
Participants read through a walled garden1 of articles on the Canadian Oil Sands and the
use of pipelines to transport that oil. While doing so, they reported on their thought
process by trying to “think aloud”, and the pathway that they took through the articles
was recorded. They also reported on their opinion (or lack thereof) before and after
reading the articles. After reading they also participated in a semi-structured interview
about how they read through the material and why they held the opinion they did. The
resulting combination of participant observation data, think-aloud data, and semistructured interview data was then analyzed for key themes in how participants navigated
through and understood the material, and how this affected opinion formation.
The study found that participants have mental strategies that allow them to navigate the
material without getting confused, and that they try to evaluate the material as they read.
This helps them to decide what information they should read, when they have read
enough information, or what they need to read. Participants also showed evidence of
integrating the information they read, and responding to it with counter arguments and
contrary evidence. While reading through the material in the context of the study, which
limited distractions and offered a perfectly balanced set of articles and links, participants
were engaged in reading through the material, and offered thoughtful and considered
critiques of the information that was presented.
In terms of participants’ opinions, for those who were informed about the material and
had previously formed opinions, those opinions were reinforced by reading through
various articles and comparing or integrating that information with what they already
knew. Participants who did not have previous opinions and started with an article that
was against the pipelines ended the study against the pipelines, and showed evidence of

1

A Walled Garden is a computer science term that refers to a restricted range of information to which
subscribers to a particular service are limited. In this case, the walled garden consisted of a website created
by myself which contained all the articles used in the study, and controlled what they accessed.
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counter-argumentation and information integration based on the content of the first
article. Participants who did not have an opinion and started in the pro-pipeline condition
did not form an opinion, and did not show evidence of integrating information between
articles, only with their previous knowledge. They explained that they felt unable to trust
the information presented and thus could not use it to form an opinion.
The study emphasizes the complexity of navigation and understanding when reading
through hypertextual news articles. Although further research is necessary, the data
gathered in this study suggests that a knowledge base—which a reader can use to
navigate, critique, and analyze the material they read—is important when expressing an
opinion. This base may come from an early article that is persuasive for the specific
reader, or their prior knowledge.
I argue that not having a knowledge base indicates that readers might not be able to form,
or feel comfortable expressing, an opinion. This is problematic in terms of the fact that
having an opinion about topics in the news is important to being involved in, and making
decisions about, the democratic process. While the results of the study seem to show that
participants are able to critically engage with and critique the material they read in terms
of forming a measured opinion, the fact that lacking a knowledge base seemed to
seriously affect whether participants were able to express an opinion at all is concerning
in terms of considering the need for engagement with the political process, and
encouraging such considerations as a part of public and civic duty. As a whole,
understanding how young people navigate through and understand online news, and how
they form opinions about that news, is important. It provides information about readers
understanding and engagement with the news, and affects its existing role in the
aforementioned political system.

4
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Theoretical Background

Individually, hypertext, opinion formation and the news are all complex topics. Although
each has been separately investigated from a variety of angles and within a variety of
disciplines, they have not been frequently studied together. Understanding the theoretical
foundations behind these topics as well as the empirical literature on the topics will
provide a background for future research as well as a theoretical foundation for
understanding the research of this thesis. This chapter provided both a literature review
and a theoretical background, and will therefore introduce many of the key points and
ideas that ground the work of this thesis.
I begin with a brief discussion of hypertext itself, followed by a discussion of the political
economy of news media in order to contextualize the importance of studying hypertext
and opinion formation in this context. I then summarize how hypertext has been used and
studied in Communication and Media Studies, as well as some of the issues with this
focus, specifically techno-optimism and a lack of focus on reader-hypertext interaction. I
then turn to psychological research for some guidance to understand how readers
understand and interact with hypertext. I give a brief summary of the Elaboration
Likelihood Model, which motivates my understanding of opinion formation and change,
and consider how opinion formation and hypertext might interact. Finally, I conclude by
exploring how the issues of reader control and opinion formation can be explored within
the context of my research.

2.1

What is Hypertext?

The most basic question that must be answered before moving any further is simple:
What is hypertext? Hypertext has been described as “consist[ing] of discrete information
packets that can often be accessed in virtually any order”2. In practice, hypertext links
pieces of information using links through which the reader must navigate. As a result,

2

Grafton, Carl, and Anne Permaloff. “Hypertext and Hypermedia.” PS: Political Science and Politics 24,
no. 4 (December 1, 1991): 724–30. doi:10.2307/419416. 724.
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navigation through this information is non-linear. Linear texts are works that expect
linearity: the reader should start at the beginning and move towards the end. These texts
have a specific order in which the information is presented. Non-linear texts have no
expectation that the information will be accessed in a specific order, and information is
conceptualised as a map-like structure of concepts where readers can fill in “gaps” by
reading specific articles, or ignore pieces of information which are not relevant to them.
While all hypertext is non-linear, hypertext is often divided into two specific types for
clarity: hierarchical and network. In hierarchical texts, the “discrete information packets”
are specifically organized so that the information that is more general, such as
summaries, is at the top of the hierarchy, and more specific information is lower down,
although readers can still access information at any level. An example of this would be a
table of contents style linking, where topics are then broken down in to subtopics in order
to make access easier. However, most hypertext is not in this form. Instead, it is in the
form referred to as “network” hypertext. This type of hypertext lacks a visible structure,
and information is not organized by the author(s)—ideas and concepts are linked, but the
reading order is created by the reader. This is the type of hypertext that online news
information usually takes, since information is linked from each article without a focus
on the overall structure of all articles and links together. In order to understand why news
hypertext takes the specific form it does, however, it is necessary to understand first some
of the issues that surround the news in general.

2.2

Understanding the News

Understanding news requires a discussion of what news actually is, yet providing a
definition of what constitutes news is not a simple task. For the purposes of this project,
specific events are defined as news when they have been written up and published by a
journalist for a news organization. Within this definition, citizen journalism is not defined
as news, and news refers specifically to the output of journalist and news media
corporations—articles, both online and in print. TV broadcasts, podcasts, and radio
shows would also fall under this definition of news media, but since this thesis looks
specifically at reading news, written articles and columns are the focus. Focusing on the
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news is important since it can shape public opinion, and the underlying assumption
regarding the role of news is that it provides information about important events for the
good of society. In this ideal model, “journalists should encourage and nurture good
citizenship, most prominently by providing the information citizens need to effectively
participants in democratic governance”3. Within this framework, news exists as a part of
the democratic system, wherein it provides checks and balances for those in power, and
information to the general populace.
However, the definition above emphasizes the role of news producers as arbiters of what
makes the news and what doesn’t. This means that we cannot consider news without also
considering the way in which news is produced. Obviously, the understanding the
production of news is a huge task full of expansive and detailed work, but I attempt here
to provide a brief summary of some of the major ideas and theories as they relate to my
work. What actually makes the news cannot be separated from the political and economic
conditions that surround its production. News creators are the ones who decide which
events are important enough, or interesting enough, to make the news. The people
making these decisions have access to the financial backing and institutional structures
necessary to create media content, particularly mass media content. This means that they
have power over public opinion and thus, the democratic process.
In order to understand the circumstances of news production Amber Boydstun’s Making
the News4 creates a tripartite model of the circumstances which influence news creation.
The first part of this model considers news media as an organizational process, wherein
news creators essentially curate “the day’s events”5. However, this curation is affected by
two other processes—the media as a marketplace, where what is produced must be sold
to consumers and thus is driven economic concerns, and the political agendas of both

3

Uscinski, Joseph E. The People’s News: Media, Politics, and the Demands of Capitalism. New York:
New York University Press, 2014. 5
4

Boydstun, Amber E. Making the News: Politics, the Media, and Agenda Setting. Chicago ; London: The
University of Chicago Press, 2013.
5

Ibid, 6
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individual producers and news organizations. Boydstun argues that political agendas act
as “disproportionate information processing systems”6 and that these inform and control
what events actually become news at the stage of curation, and how much time and space
is spent covering these events. Specifically focusing in on these two processes, that of
the market and the political agenda of news producers, provides an overview of how
news media production is shaped by these forces.
Mass media has been criticized for serving the political agendas of those who have the
power and money to produce it7, as well as those who provide that money, such as
advertisers8, before. Noam Chomsky and Ed Herman’s Manufacturing Consent: The
Political Economy of the Mass Media proposed a Propaganda Model of Mass Media,
which argues that the media acts as propaganda by producing media through four (or
five) specific filters9. This means that when the assumption is made that the news
provides information that people should know, what constitutes the news is influenced by
these filters and by special interest groups who have their own agenda in mind10. This
allows the political agendas of the producers, advertisers, and sources, in particular, to
influence and shape news production.
Boydstun notes that the news is also a commodity, and its production is driven by market
forces. A commodity focus can be seen in the advertising filter of Chomsky and
Herman’s Propaganda Model. However, the focus of that model was more on media
producing a political agenda in line with what advertisers want, in order to seem
attractive to them. However, when the news is viewed as a commodity, its value becomes
not its quality, but the money it generates. This means that news is often defined by

6

Ibid, 6

7

Herman, Edward S., and Noam Chomsky. Manufacturing Consent: The Political Economy of the Mass
Media. Knopf Doubleday Publishing Group, 2011.
8

Ibid xi.

9

These filters includes Ownership, Advertising, Sourcing (or journalism as governmental and corporate PR
rather than investigative journalism), Flak (push back from audiences when unpopular ideas or stories are
published) and anti-communism (when the model was proposed) or anti-terrorism (currently).
10

Ibid.
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audience desire “for entertainment, for information and for gratification”11. Of these only
information contributes to the goal of creating informed citizens, and even in this case
“firms may follow audience concerns and report stories containing information that
address those specific concerns”12. Rather than being chosen for its content, information
is reported to fill specific desires of the public. This can be a good thing if the public is
aware of what information they need. However, if this is the model for how the news
should function, it means assuming that public demand is always in the best interests of
the public, which is not necessarily the case13. The purpose of the news is not always to
provide people with the information they need to be good and engaged citizens; instead,
the goal is often to provide people with what they want and, most importantly, are willing
to buy.
These models offer ways of looking at issues of news production, but are not specific to
any type of news, and the Propaganda Model of Mass Media was created in response to
traditional forms of media such as television, newspapers and radio. However, this
project focuses specifically on online news media. When it comes to searching for news,
the use of traditional news media is declining, while digital media use is increasing14.
According to a self-report survey in which people reported where they got news the
previous day, television remained the top news media as recently as 2012. The use of
television for news consumption is on a general decline, however, moving from 68% in
1991 to 55% in 2012. In contrast, 29% of survey participants in 2008, and 39% in 201215
reported accessing the news through online media (including online written journalism
and video content). Digital media has become a major news source and is gaining in
popularity, and it has structural differences from traditional news—one of which is the

11

Uscinski, 76

12

Ibid 76.

13

Ibid, 77.

14

- “In Changing News Landscape, Even Television Is Vulnerable.” Pew Research Center for the People
and the Press. Accessed January 5, 2016.http://www.people-press.org/2012/09/27/in-changing-newslandscape-even-television-is-vulnerable/.
15

Ibid.
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presence of hypertext. In digital media where news is hyperlinked and the reader is able
to integrate the hyperlinks themselves, the power of the news organization to control how
readers view the news is reduced.
Hypertext means that readers can be pointed to other articles or source material from
within any particular news article, accessible by simply clicking a link. This easy access
allows readers to follow their own interests, albeit within the confines of the links
provided16. Within this context, links are thought to increase interactivity, credibility,
transparency and diversity17. Credibility and transparency can be increased because links
can give readers access to the source material and background to the story. Providing
links to other websites with alternate views and opinions might increase the diversity of
the stories being told. These characteristics of links seem as though they could offer a
counter to the power traditional media has—in particular, transparency and diversity
would help counteract the power of news producers by pointed to alternative
interpretations of events, and making it clear to readers what the sources and background
of any particular article is. However, for this to function, the links must both be present
and used by the reader.
Research on news information online, however, has demonstrated that while anyone
can18 be a content creator, becoming a major news producer is not as accessible. Many
legacy news sources have had a fairly easy transition in the move to online spaces, and
remain major stakeholders in the news industry, bringing with them the same issues of
ownership. Of the top 10 digital news entities viewed in 2015, only two (The Huffington
Post and Buzzfeed) were online only—the other eight were affiliated with television

16

Sandberg, Kate E. “Hypertext: Its Nature and Challenges for College Students” Journal of College
Reading and Learning 44, no. 1 (September 1, 2013): 51–
71.http://resolver.scholarsportal.info/resolve/10790195/v44i0001/51_hinacfcs.xml.
17

De Maeyer, Juliette. “THE JOURNALISTIC HYPERLINK” Journalism Practice 6, no. 5–6 (October 1,
2012): 692–701.http://resolver.scholarsportal.info/resolve/17512786/v6i5-6/692_tjh.xml.
18

Can is used very specifically here, and it should not be confused with “are likely to”—other concerns
such as time and money, would affect people’s ability to create content.
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channels or newspapers, such as CNN and New York Times19. Perhaps more
problematic is the fact that most websites link mainly to their own internal content rather
than offering different options through their links, since links are used to generate more
web traffic for their own site20, and efforts are made to keep consumers from using a
competitor’s product. For example, major news outlets such as The Guardian, The New
York Times and the Washington Post averaged 2.4, 6.8, and 3.3 links per article,
including links to their own sites21. Only 0.2 (8.3% of all links), 1.2 (17.6%) and 0.3
(9%) of those links per article linked outside of their own website, respectively22.
However, while news outlets tend to link to their own websites, blogs and social media
often collate links from multiple sources on a specific story or topic, which offers more
perspectives than just one source.
This suggests that while such news producers have taken on the characteristics of online
media including using hyperlinks between articles, it is not actually providing the
increased diversity of content that it could provide23. For example, research has
demonstrated that hyperlink structures in online news create systems where information
flows from a few countries with established news sources to the rest of the world and
then stops, essentially replicating old power structures with new technology24. This
means that the countries which are established as world powers, particularly the United
States and European countries, tend to produce the news sources linked back to by other

19

Mitchell, Amy. “State of the News Media 2015.” Pew Research Center’s Journalism Project. Accessed
January 5, 2016.http://www.journalism.org/2015/04/29/state-of-the-news-media-2015/.
20

De Maeyer, Juliette. “THE JOURNALISTIC HYPERLINK”

21

Stray, Jonathan. “Linking by the Numbers: How News Organizations Are Using Links (or
Not).” Nieman Lab. Accessed July 9, 2015.http://www.niemanlab.org/2010/06/linking-by-the-numbershow-news-organizations-are-using-links-or-not/.
22
23

Ibid.

De Maeyer, Juliette. “THE JOURNALISTIC HYPERLINK”
Himelboim, Itai. “The International Network Structure of News Media: An Analysis of Hyperlinks
Usage in News Web Sites” Journalism and Mass Communication Quarterly 54, no. 3 (August 17, 2010):
373–90. http://resolver.scholarsportal.info/resolve/08838151/v54i0003/373_tinsonhuinws.xml.
24
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countries’ journalism, further entrenching their power in the media, rather than these
major news sources linking out to increase diversity. Despite the changes that have
occurred in the structure of and access to online news sources, there is a lack of evidence
that this has had a major effect on the power dynamics of the media in terms of what is
being produced.
This summary only briefly discusses the issues of new production from a political
economy standpoint. Obviously, many people have investigated news production on
these levels, and done so far more thoughtfully and extensively. Focusing solely on the
production of news media, however, means looking at only a part of the process. It has
been suggested that online news offers a potential disruption of the power over news
production that was traditionally held by large media organization. This is because it
might increase the range of stories being told and because it provides links so that readers
can follow up on their interests. In order to investigate this disruption, however, the
nature of linking needs to be studied, as does how people respond to and interact with
these links. This study specifically focuses on the second portion of this question—how
people respond to and interact with hyperlinks in the news.
Without knowing how people interact with media like hypertext, critiques of production
are based on assumptions of how people will read media that is produced in a different
way that may not be true. It is thus necessary to consider both production and
consumption of news media. While navigating within a structure of news media which is
produced, readers have some agency in terms of what they choose to read, and can form
their understanding of the news based on what they have read, and hypertext promotes
making decisions and choices about what to read. As previously mentioned, the presence
of hypertext does not mean that it is being used or explain how it is being used. Thus, it
becomes necessary to turn to understandings of the tension between author and reader, or
producer and consumer, and the spaces and texts that embody those tensions—
specifically, hypertext.
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2.3

Hypertext Theory

Hypertext studies was a specific field of research in the 1980s and 1990s, which looked
specifically at how hypertext changed the reading process, the role of the writers and
readers. It was populated mainly by scholars from literary studies and computer science,
and could be characterized as techno-optimist and “filled with praise for the medium [of
hypertext].” 25 The field began to die off with the bursting of the dotcom bubble, the turn
from techno-optimism in the academy, and the decline of postmodern theory, which
informed many of the literary scholars involved. While problems plague this work,
critically re-examining this body of research can help to motivate study of technological
trends today26. Hypertext theory looks at specific features of hypertext such as nonlinearity, and navigation. This section provides a summary of the broad theoretical
concerns which relate to the interactions of a specific reader with hypertext, and, like
political economic understandings of news media, is broadly concerned with issues of
power and control.
In general, hypertext theory focuses on the non-linearity of online text, a system wherein
chunks or nodes of text were connected by links which could be followed (or not
followed) by the user. This is married with the literary theory of the postmodernists to
explore the critical implications of hypertext, and, it could be argued, to combine literary
theory with the technologies of digital age. Predictions that hypertext would create
readers who were completely and utterly in control of their own learning, able to
understand and evaluate any information they came across, did not come to pass—ask
any University professor—and the decline of techno-optimism and post-modernism
seemed to be the nails in the coffin of hypertext theory.

Baehr, Craig, and Susan M. Lang. “Hypertext Theory: Rethinking and Reformulating What We Know,
Web 2.0.” Journal of Technical Writing & Communication 42, no. 1 (March 2012): 39–56.
http://search.ebscohost.com/login.aspx?direct=true&db=ufh&AN=70169980&site=ehost-live. 41
25

26

Ibid.
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In order to understand the techno-optimism of hypertext theory, it is necessary to
understand its context. In the late 80s and early 90s, there was a strong cultural myth that
changes in technology would also bring about major changes and advancements in
society. This myth is referred to as “the digital sublime”, a term coined by Vincent
Mosco. He argues that public responses to new technologies are often not responses to
the technologies themselves, but instead were informed by a cultural myth that points “to
an intense longing for a promised community, a public democracy.” The publication of
his book The Digital Sublime27 (2004) is also a key moment in the turn away from
techno-optimism in the academy. Rather than think critically about new technologies,
Mosco argues, we create narratives that give the technologies themselves the power to
change our lives. These are "stories that animate individuals and societies by providing
paths to transcendence that lift people out of the banality of everyday life”28, and similar
myths about cyberspace technologies can be seen in the public responses to the
television, the radio and the newspaper. Many of the specific predictions of hypertext
theory are obviously informed by these myths and desires, but this does not mean that all
research and ideas which were created within this context are entirely useless—instead, it
is necessary to critically examine such work in order to determine its merit.
In this vein, Baehr and Lang argue that hypertext studies have underpinned much of work
which goes into studying technological advances today29. They suggest hypertext theory
has become more relevant with the rise of Web 2.0, which has much more of an emphasis
on user-flexibility than its predecessor—and a component of this is hyperlinking.
Hypertext theory, according to them, “is capable of being more fully realized”30 in Web
2.0, and can be used as a background to investigate current technological trends, although
it should be dealt with carefully in order to deal with the issues which plagued it, as well
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as the historical changes between hypertext in the late 1980s and current versions. In
order to explore the issues of theoretical hypertext work, and to ground and motivate
some of my questions about hypertext and navigation, I use the work of George Landow
as a case study to look at the problems of hypertext theory, and to consider what we can
take from it while researching digital technologies today.
Landow’s book Hypertext31 and its subsequent editions Hypertext 2.032 and 3.033
suggests that hypertext itself is a radically different way of presenting and reading
information. He suggests that hypertext, which he argues lacks an inherent structure, is
“decentered”34 information, and that “anyone who uses hypertext makes his or her own
interests the de facto organizing principle (or center) for the investigation at the
moment.”35 Hypertext, he argues, allows people to follow their own interests, arguing
that this makes them more intelligent, active thinkers, able to think critically about the
information they access.
In making this argument, Landow builds on reception theory and reader response theories
from English literature and cultural studies, which focus on the role of the reader or
audience in understanding or interpreting the material they read.36 In this research, some
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texts (such as traditional novels) are considered simply to promote reading without deep
critical engagement, while other texts, such as postmodern novels, are thought to give
more power to the reader as they offer the possibility of different pathways through the
material. According to Landow, hypertext takes the idea of text that is navigated by the
reader and makes it explicit, by writing text that is actually navigated through on a
computer. Hypertext also moves these types of texts beyond literature as it is used for
educational and other online materials.
Landow suggests that hypertext changes how we read, so that people take responsibility
for their own reading. His particular research focused on students, making this a
pedagogical change. It could be argued that students have always been asked to take
responsibility for their own reading, and, after all, cannot really be forced what they do
not want. However, hypertext promotes decision-making and choice about what to read
through its structure: not only is choice a possibility for readers, it is encouraged. He also
argues that this means people are more likely to organize what they learn around their
own interests. This disrupts the power dynamic wherein information is organized to
support the argument of the author—instead, the reader focuses their own ideas at the
centre, and reads in ways which support that. The reader takes on some of the
characteristics of an author, and disrupts that traditional form of author who produces,
reader who consumes. This moves the discussion from pedagogy to politics and control,
particularly if applied to issues such as news media. Landow argues that “hypertext has
the potential, thus far only partially realized, to be a democratic or multicentered
system.”37
Understanding the broad theoretical implications of hypertext is important, but if
hypertext is considered as theoretical concept alone without a consideration of how
readers respond to the ‘read object’, hypertext studies could lose contact with how people
actually read, or make suggestions that are simply pure hyperbole. For example, in one
particular moment of hyperbole, Landow argues that “hypertext answers teachers’ sincere
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prayer for active, independent minded students who take more responsibility for their
education and are not afraid to challenge and disagree.”38 This is a bold statement—it is
highly unlikely that students, a large and complicated group comprising many different
individuals, would suddenly become different people with the addition of new
technology. While many students are committed and intelligent, they are not all
independent geniuses who take responsibility for their own education and freely
challenge and disagree at all times, and even if they were, it would be extremely difficult
to attribute this change to hypertext alone.
Landow himself realises the overstatement he has made about what hypertext can do in
the introduction of the third edition, Hypertext 3.0, in particular pointing to the changes in
the way new media was thought of after the dotcom bust and the publishing of Vincent
Mosco’s The Digital Sublime: Myth Power and Cyberspace. He accepts that his narrative
of hypertext might be influenced by these myths of the Digital Sublime, but argues that
“one of the few weaknesses in [Mosco’s] convincing, if limited, analysis lies in the fact
that it so emphasizes myth as a social construction born from a community's need that it
never inquires if any of these myths about cyberspace proved to have roots in fact.”39 In
some ways, the same critique could be made of Landow’s work. His argument hinges on
the fact that he believes that hypertext changes how people read—but his evidence and
examples are from hypertext itself or his own experiences as a teacher or a reader of
hypertext, not from audience studies or reports from readers who don’t hold a PhD.,
which may be quite different from those who do.
Despite its issues, Landow’s work is valuable in that it focuses on hypertext and
navigation, and relates this to larger political concerns of power and control. While his
argument that hypermedia will create “active, independent minded students who take
more responsibility for their education and are not afraid to challenge and disagree”40 is
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overstated, his argument that hypertext reading promotes individual thinking is more
realistic. He states that “readers of large bodies of informational hypermedia create the
document they read from the informed choices they make”41. Arguably, this is true for all
texts at a broad level since people can read search out newspapers, magazine articles, or
books that match their interests, and read only what they like. This is laborious process,
however, and hypertext provides that opportunity within one physical object.
Hyperlinked text does provide readers which the ability to choose what they read in a
direct and immediate fashion, and it is possible that how they chose to access information
will affect how they think about it.
As a whole, the discussion above contextualizes the way that hypertext contains many
complicated and contentious concerns, as articulated by hypertext theory. Within
hypertext theory, the word hypertext refers to something which is more concept than
object, shorthand to describe information that isn’t in a linear form, both on the internet
and off. However, hypertext is also an object, a specific form of text that is linked by
code and accessible through navigation on a computer. Considering hypertext as only a
concept, without a recognizing how people actually use and interact with it, is a problem.
The conceptual issues of hypertext must be explored while also considering hypertext as
a real object, with which individuals interact.

2.4

Reading Hypertext

While hypertext provides the possibility of critically investigating and comparing
theoretical studying and empirical work, the actual work that has been produced doesn’t
always take advantage of that possibility. This raises the question of what has been
empirically demonstrated about how people read hypertext. Psychological research has
examined the effect of non-linear text organization in learning and education, thus
providing empirical evidence of how people do read hypertext and the consequences of
reading this type of non-linear material. However, very little of this research looks at
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reading for pleasure, but reading in order to learn, in an academic setting. This study
takes the purpose of reading news to be learning about the state of one’s society in order
to participate effectively in a democratic system, so it considers the purpose of reading
news to primarily be learning. That is not the only purpose of reading news, but
considering the effect of other motivations on reading online hypertext news outside the
scope of this project.
In fact, quantitative research has not shown that hypermedia is a better learning tool than
traditional paper based text. A meta-analysis of hypertext studies42 indicated that there
were no major differences in comprehension between the two forms. When the scope was
narrowed to look at the organization and linearity of texts, rather than simply comparing
paper and computer based texts, more strongly linear texts seemed to promote better
comprehension than did non-linear texts.43 As well, readers of hypertext, particularly less
organized network hypertext, reported disorientation. Disorientation occurs when the
reader of an online and hyperlinked text finds it incoherent. This reader then feels lost
and is unable to decide what line of research they should follow44. This impairs learning.
Disorientation is particularly noticeable in participants who do not have a background in
the subject or generally had difficulty when learning new information45.
One potential reason for disorientation lies in the difficultly of navigating networked
hypertext. When navigating hypertext, not only must the reader be able to read and
understand the content of the material, but they must also have an idea of where they are
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in within the greater context of the hypertext. This is more difficult than simply reading
and trying to learn the material. Add to this the fact that the reader has to decide to follow
or ignore a link each time they see one, and the fact that they then have to integrate
information which may well be from different sources into something approaching a
coherent whole, and the fact that disorientation sometimes occurs begins to make sense—
in fact, it may seem more surprising that disorientation only occurs some of the time!
DeStefano and LeFevre’s 2007 meta-analysis of hypertext reading46 provides an in depth
overview of research on hypertext. They found that the features of hypertext increased
reading difficulty and could exceed reader’s abilities, noting that the studies looked at
found these effects to be far greater for participants with low background knowledge
about the topic. They offer a model for the increased effort of reading hypertext, based on
the decision- making process at each link. In traditional, linear text, they argue, the reader
only has two choices—to go forward, or to go back and reread something in the event
that they didn’t understand it. In hypertext, each time a link appears the reader has three
options— to continue what she was reading, to go back, or to follow the link. This makes
the decision more difficult and increases the necessary effort. As such, DeStefano and
LeFevre hypothesized that a greater number of links would increase the effort required to
read a hypertext, since a greater number of links would require more decision making
than reading a linear text.
Given the proposal made by DeStefano and LeFevre47 that increased effort would be
related to the number of hyperlinks, Madrid48 created a study regarding the effects of the
number of hyperlinks on learning. They compared effort and learning of texts with 3 or 8
hyperlinks within the text. They did not find an overall effect for the number of
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hyperlinks when those links were in a separate menu from the article. However, they
found that readers were working harder in the moment when they were actively making a
decision compared to when they were simply reading. Thus, the number of possible links
in a text (3 or 8) did not seem to matter—making the decision at all seemed to be
responsible for the increased effort.
Madrid et al. did find that participants who managed to select a highly coherent reading
order—which they defined as one where information seemed to build on articles
previously read—found the reading process less effortful than those who chose a reading
order with low coherence49. This indicates that perhaps the major factor that increases the
cognitive load is not the decision making process, but is instead the effort required to
integrate the disparate material. However, it should also be noted that Madrid separated
the links from the text in a menu, where DeStefano and Lefevre’s model was based on intext links. The separation of reading and decision making into two separate conditions
would most likely have affected overall cognitive load results, since two separate reading
and decision making conditions logically seems easier than one condition where the
participant must perform both tasks. Therefore, while Madrid et al. found that the major
increase to effort was in integrating information, it is entirely possible that the decisionmaking might play a bigger role in increasing cognitive load when links are integrated
with the text.
Whether the increased effort is due to the decision-making process, as proposed by
DeStefano and Lefevre50, or the integration of information as proposed by Madrid et
al.,51 the potential for increased effort when reading non-linear text has important
implications for reading behaviour, and could impact people’s willingness to continue to
interact with media and the amount of time they are likely to spend with it. The presence
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of hyperlinks increases the necessary effort in the reading processes by forcing readers to
make decisions about what to read. Moreover, the lack of coherence that comes from
navigation within a hypertext environment could also make the integration of information
into a coherent knowledge base more difficult.
A need for effort on the part of the reader is not necessarily negative, as learning is a
process which requires effort. Increased effort has been linked with how well information
is known and remembered52. However, if the effort required is beyond what the learner is
able or willing to give, the impact of increased effort can be negative. It is natural to want
the greatest effect out of the least amount of work, and humans will naturally choose to
expend less effort when possible53. In the case of reading news media, where an
understanding of what is presented might not be immediately relevant or important to the
daily life of the reader, the need for increased effort might make people less likely to read
the news. Moos54 found that extrinsic motivation, such as a grade or a reward from a
teacher or researcher, was a significant predictor of participant’s ability to navigate
through and learn from hypermedia systems. The effort expended and willingness to
engage in reading news media, however, is not the whole story.
While learning requires effort, effort does not guarantee learning, and the use of
hypertext can have a negative effect on comprehension. Early research on hypermedia
found no major differences in learning between print and hyperlinked texts55. Later
studies of comprehension of hypertext, however, suggest that linear texts are more useful
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to understanding than are non-linear texts. McEneany56 compared university students’
understanding of a teaching handbook in print and hypertext formats, and found a
significant effect of presentation, wherein readers who viewed the material in hypertext
scored lower on the comprehension test than those who read the print book. In order to
differentiate between the effects of screen or paper presentation and the effects of
linearity alone, Barab Young & Wang57 looked specifically at linearity in computer based
texts, and found a similar result for learning about geography. When comparing the
linearity of hypertexts themselves, an increased number of in-text links seems to lead to
less understanding58 and compared to networked hypertexts, hierarchical hypertexts
tend to lead to higher scores on comprehension tests59, perhaps due to their more
coherent and curated structure.
The knowledge of the participant is a major mediating factor in studies of hypertext
comprehension. Some studies have indicated that participants with high prior knowledge
show no effect of linear versus non-linear presentation while learners with low prior
knowledge show less comprehension with a non-linear presentation than a linear one60.
This suggests that high knowledge learners are able to counter-act the increased difficulty
of reading a non-linear text through their previous knowledge, leading to no difference in
comprehension when it is later tested.
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Others have found that learners with high prior knowledge can be positively affected by a
less coherent text. It has generally been accepted that more coherent texts are easier to
understand, but research has shown that when high knowledge readers work to
understand texts that lack coherency, they have a better understanding of that information
than other high knowledge readers who read a coherent version of the text61. This
suggests that the increased effort in integrating information in non-linear texts62 may
actually lead to better understanding in high knowledge participants.
The possibility for hypertext to enhance learning (again, when the learners are already
relatively familiar with the subject matter) only occurs, or perhaps more accurately is
only testable, when the learning occurs at a more complex level. Shapiro63 found that
participants in an unstructured learning condition outscored participants in a structured
learning condition when their ability to write an essay was considered, rather than simply
testing their information comprehension. Essay writing requires critical analysis and
judgement making, unlike testing, for example, geographical knowledge64. It seems then,
that integrating information learned from network hypertext systems may promote
complex analysis. However, the ability of a reader to learn from hypertext is dependent
not only on his or her prior knowledge, but also on their willingness to put the necessary
effort into understanding the text.
This provides an understanding of how reading hypertext could affect learning and
education. In their 2014 summary of hypertext and learning, Amadieu et al. conclude
that:
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Comprehension and learning from hypertexts requires relational processes between
pieces of information consisting of establishing semantic connections between the
information parts. If learners have a high level of domain background knowledge,
they are able to cope with these semantic elaborations and can even benefit from
coherence gaps imposed by hypertexts by triggering deep inferential activity65.
To put this in slightly more clear language, Amadieu et al. suggest that when learning
from hypertext, readers must think about the relationship between the pieces of
information they learn, and that this means really understanding that information. If the
reader is capable of really understanding this material, then this can help them, since they
have to really consider to the information they read—but if they can’t do this, they will
have a lot of trouble understanding that material.
Amadieu et al.66 suggest guiding readers to think about the relationship between different
articles or nodes in a hypertext to promote the integration of material they learn. To
provide this guidance, however, either an external actor such as a teacher must be there,
or the hypertext must be carefully created in order to promote specific connections,
forming hierarchical, rather than network, hypertext. There are two issues with this.
Firstly, it requires a curated collection of information, which is time consuming work on
the part of the creator. Secondly, if the specific connections that are being formed
between information are promoted by the creator, the document which the reader creates
for themselves is not independent, active and self-determined. This means that the
learning that occurs is not governed by the learner, and that hypertext isn’t really
functioning as a place for disruption on power dynamics—an issue that becomes more
apparent when looked at in the context of news and opinion formation, which has far
clearer political power dynamics, and where there is unlikely to be an external motivating
force.
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Empirical research from psychology shows that reading hypertext is different from
reading non-linear text. Landow argues that readers of hypertext are free to control their
own reading process. Empirical research suggests that there is a possibility for readers of
hypertext to make connections themselves, and not be as influenced by the choices and
connections made by mass media. However, the same research indicates that, for readers
without prior knowledge, this will not occur, and many people still need the support of
the content creator—which once again places the power of information in that creator’s
hands, and doesn’t disrupt the power dynamics of news creators discusses in the
“Understanding the News” section. However, all the psychological research looked at
learning academic information and comprehension here—which is different than news
media and opinion formation.
Unlike academic materials, which are meant to teach the reader a specific point, news
media is meant to describe, often as objectively as possible, an event or occurrence in
public life. Readers must try to understand the often controversial reasons for and
consequences of these events, and there is typically more than one interpretation of a
news story. If the news is meant to form a part of a democratic system that requires not
only understanding but action, the ability of readers to not only understand news media,
but to make inferences and judgements based on that information, is paramount. The
effects of reading hypertext, therefore, must also be considered in the context of opinion
formation and change.

2.5 Opinion Formation and Change
The focus of this study is on how people interact with news hypertext on an individual
level, and thus requires a focus specifically on opinion formation and change in
individuals. A great deal of research has been done on the conditions of public opinion
and attitude change in media and communication studies, but most this has been on mass
communication and mass opinion. Psychological research on opinion formation focuses
on individual changes, making it useful for this study. According to psychology, the
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formation of opinions or attitudes is based on both cognitive and emotional responses to
events or information67.
In the context of navigating online materials, two things are relevant to opinion
formation—what people see, and what they pay attention to. The biggest potential
change in terms of opinion formation with hypertext is what people choose to see, or
engage with. There is a difference between passively viewing information that is
presented to you and really engaging with material. Rather than having information
curated by the mass media and presented to the reader68, the reader of hyperlinked
information could follow their own interests and create their own opinions69. Humans are
prone to confirmation bias70, which refers to the tendency of individuals to seek out, pay
attention to, and put more emphasis on information that supports ideas they already
believe to be true. In the case of unstructured information such as networked hypertext,
confirmation bias might mean that individuals will be more likely to follow pathways
which reinforce already existing beliefs. This would mean not only that participants
would not necessarily engage with arguments counter to their own opinions – it also
implies that they might choose not to see them at all.
How individuals evaluate the information they see is also important. One important
psychological theory in opinion formation research is the Elaboration Likelihood
Model71. The ELM is based in major part on the fact that it would be far too much effort
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to logically reason through every argument presented72, and that individuals must choose
what information they will pay attention to and evaluate—in other words, elaborate on.
The attention of the individual to the information is what determines whether elaboration
occurs.
Elaboration is the process whereby people recognize, critique, and logically analyze
attempts at persuasion, which is the act wherein an outside agent attempts to form or
change a person’s opinion. Elaboration can occur by forming counterarguments and
comparing them to presented arguments, looking for logical fallacies in the arguments,
and comparing arguments to relevant events or information they already know. Whether
an argument actually persuades, however, depends on the individual’s prior knowledge,
opinions and values73. Different sources, arguments, rhetorical devices etc. will not be
equally persuasive to all individuals, and people are more likely to elaborate on
information that is relevant or interesting to them74. Individuals should also be able to
elaborate on information via their prior knowledge—for example, counterarguments to
presented information cannot be formed without knowledge to build those
counterarguments on.
As a whole, the ELM suggests that persuasion can occur through either the argument, or
by peripheral cues that are not necessarily related to the argument itself. These peripheral
cues are things such how much the reader likes or dislikes the presentation, the person
making the argument, or even their mood75. This means that persuasion can occur via one
of two routes—the central route, with elaboration, or the peripheral route, without
elaboration. The central route is based on the message argument and requires active
consideration by the reader, and the peripheral route opinion formation is not as active.
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Opinions formed via the central route are more logically reasoned and thus more stable
and resistant to change than opinions formed in the peripheral route 76.
Since studies have shown that reading hypertext requires effort, it is relevant to consider
how difficult texts affect opinion formation. Counter-argumentation requires the listener
to be able to spare attention to come up with other points and arguments surrounding the
position being argued77, which suggests that difficult texts might be more persuasive,
since the reader may have to focus on simply figuring out what the argument is saying,
and thus have less ability to critique its logical faults. Increased difficulty can also be
frustrating however, and distracting from the content. This causes readers to form
negative attitudes towards the material in the peripheral route78. However, the fact that
increased effort in reading hypertext seems to come from integrating information from
disparate sources indicates that the material itself was being thought about, which
suggests that, unless the reader does not engage at all with the material, or the navigation
is too difficult and the reader becomes disoriented, the increased effort that characterizes
hypertext should also promote central route processing, although it may interfere with
counter-argumentation.
Opinion formation as a whole is a complex process which is often specific to the
individual involved. However, the Elaboration Likelihood Model helps to explore some
of the ways in which opinion formation functions. Focusing on the possibility of
elaboration and understanding how opinion formation is affected by elaboration provides
an understanding of how opinion formation in general tends to function while also
leaving space for the possibility of individual differences in interest, prior knowledge and
values. Overall, the ELM provides a theoretical framework for considering opinion
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formation and change which can be applied to hypertext research in order to guide
consideration of how opinion formation and hypertext might function.

2.6 Hypertext and Opinion Formation: Some
Possibilities
From the research discussed above, it is clear that reading hypertext has an effect on
understanding, and that understanding of material is related to how people form opinions.
In the context of reading news information in an online hypertext environment, research
has shown that reading network hypertext requires more effort than reading linear text.
This can promote either greater comprehension and independent thinking, or
disorientation, depending on the difficulty of the text and the abilities of the reader. In
terms of opinion formation, research has shown that effort promotes consideration of
presented material in a logical manner, but that it can also distract from the message
itself. Comparing research on hypertext navigation and opinion formation, as well as
looking at some of the (somewhat limited) research which does compare the two will
provide an introduction to possibilities of how hypertext navigation might affect opinion
formation.
Hypertext may allow people to follow their own interests by clicking links, and this
should also promote central route processing, since people are more likely to pay
attention to information which they are interested in79. However, Song’s80 Theory of the
Elaboration Likelihood Model of Interactive Media suggests that while interactive media
will increase the control of the reader, increasing the likelihood of elaboration, it will also
increase distraction, which will simultaneously decrease the likelihood of elaboration.
This, he argues, will create a threshold effect, whereby interactivity promotes elaboration
up to a point at which it becomes too much, and leads to decreased elaboration. This
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theory was supported by his research, which showed that low and medium levels of
interactivity seemed to increase elaboration more than high interactivity. This is
consistent with findings of reading hypertext in general, which suggest that the increased
effort necessary to read hypertext promotes comprehension, independent thinking, and
judgement making until it becomes too difficult for the participant, at which point it leads
to disorientation and confusion. However, if readers are able to understand and engage
with the material, they should also be engaging in elaboration.
In many cases of reading news media, it is likely that many people have previously
existing attitudes or values which will affect their opinion formation, making it difficult
to predict how individuals will react to persuasive arguments. For those who do not have
a previously existing opinion, however, research has shown that participants are more
likely to view the final argument they hear as more persuasive than earlier arguments81.
Perceived interactivity in online media also increases favourable responses to
arguments82. When the reader is in control of his or her navigation choices, each
individual’s chosen pathway through the material may affect what information they find
persuasive. It is likely that participants’ opinion is shaping their pathway, but, given that
the final argument viewed tends to be more persuasive that previously viewed arguments,
the pathway might also be shaping readers’ opinions.
In order to investigate how navigation might interact with attitudes, Choi and Lee83 asked
participants to read six articles about the Korea-US Free trade agreement. They measured
participants’ attitudes before and after reading the articles, and looked at whether
participants chose to read articles which were consistent with their pre-test attitudes. This
was supported, as participants tended to read articles which were consistent with their
attitudes before they began reading. In general, all participants were more likely to click
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on articles which were pro-trade agreement at the beginning, but returned to their
attitudes over time, so that those who were at first pro-trade agreement remained with
pro-trade articles, while those who were neutral or against the trade agreement switched
to reading anti-trade articles as the testing went on. Some participants read selectively,
supporting their own attitudes, but others read a more balanced mix of articles from both
sides of the debate, although more participants on both the pro- and anti- side read a
selective mix of articles than a balanced one. This indicates that, when navigating
through hypertext, people are more likely to choose to read articles or view information
that is consistent with their previously existing beliefs.
Reading information does not necessarily mean agreeing with it. One of the most
interesting findings from Choi and Lee84’s study was that all participants, regardless of
what their attitude was when they started the study, had a more neutral opinion at the end
of the study than when they started. This effect held independent of whether they read a
selective or balanced mix of articles, though the change was larger for those who read a
balanced set of articles. After reading the articles, those who supported the trade
agreement still supported it, but less strongly, while the same effect was seen for those
who opposed it. However, it is unclear whether this finding was due to the navigational
aspect of the reading, or simply occurred due to reading articles about the topic.
It is possible that simply thinking more about the topic, even without reading articles with
opposite points of view, made people more aware of the complexities of it. For example,
participants may have engaged in elaboration or counter argumentation even to material
they agreed with. This could lead to the movement towards a neutral view in all
participants which Choi and Lee85 noted. However, understanding how the process of
reading information—that is, how people pay attention to, understand, and critique what
they read in a navigational context should be investigated further. This will help to
understand findings which seem counter intuitive.
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There are several ways in which hypertext reading and opinion formation might interact.
The increased effort, if it occurs, should lead to both increased understanding and
increased likelihood of central route processing. People’s attitudes and values will affect
what information they choose to engage with, but it is not guaranteed that people will
only choose to view information which they agree with. Finally, viewing information
does not necessarily mean agreeing with it, and it is necessary to understand what is
actually occurring during the reading process in order to understand how attitudes are
formed.

2.7 Conclusion(s)
This chapter attempts to summarize many broad concerns about the role of online news
media, hypertext, and opinion formation order to motivate an investigation into how
individuals interact with specific news media hypertexts. This provides a context for
issues of power and control in news media, and the political and economic issues
surrounding that, as well as how hypertext and digital media interact with these issues.
However, reading and understanding the news requires both a producer and a reader, and
this research, while essential for understanding context, does not focus on the potential
role of the reader.
Hypertext itself provides a space in which issues of reader and writer control can be
investigated, since the work created by a writer must then be navigated through by a
reader, who can choose what to access. Hypertext theory articulated some of these issues,
although the work was broadly techno-optimist and overstated. However, despite the
issues that occur within hypertext studies, this research still provides possibilities that
should be considered. In particular, looking at the way in which readers create their own
document, and the possibility that hypertext navigation allows readers to follow their own
interests and form their own conclusions is worth investigating.
Psychological studies, on the other hand, have investigated how individuals read
hypertext. This work has demonstrated that reading hypertext is more difficult than
reading linear text, most likely due to the need to integrate information learned from
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different sources together. This can be a good thing, when the reader is motivated and
capable of doing so, leading to better comprehension and independent thought, since she
is forming the connections themselves. However, if the reader is not motivated or unable
to understand the material, they will not learn, and may become disoriented and confused.
The effects of hypertext on comprehension are therefore mediated by characteristics of
each individual reader.
Opinion formation is also very much governed by the characteristics of each individual,
but the ELM provides a model for considering how opinion formation and hypertext
might work. This model states that if readers are motivated and able to engage with the
material, they will engage with persuasion attempts at the level of the argument, thinking
about what is being said and offering counterpoints. If readers are not motivated or
cannot engage with the material, their opinion will be formed through emotional
responses to the message, rather than critically engaging with the material. When applied
to reading hypertext, this means that the same readers who read in depth and engage with
the material are likely to also critically examine the arguments presented.
An empirical investigation of how readers navigate through online hypertext and form,
change or reinforce their opinions will provide a further understanding of how the results
of the literature described above might interact. In this study the focus is on how readers
interact with this material in a best case scenario, where the links move between various
points of the view and the collections of articles is meant to be balanced. This will
provide information about what actually can happen when people navigate through
hyperlinked materials, and remembering the difficulties and problems which prevent this
best case scenario from occurring, such as the political and economic circumstances of
news production and the characteristics of the reader will contextualize and inform the
findings of this best case investigation. The following chapter explores the specific
research questions and methodological approaches that were taken in order to investigate
these issues.
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3

Methodological Approaches

This research is attempting to answer two main questions. The first question asks how do
young people navigate through hyperlinked online news media? The second question
asks how might this affect opinion formation, change and reinforcement? According
to the discussion in the previous chapter, navigation through non-linear text is more
difficult than reading linear text, but it can also promote integration of information, which
leads to greater understanding, and might also allow people to form or follow their own
opinions. In order to respond to these two main questions, it is necessary to follow the
process of reading online news as it occurs, which meant gathering participants and
recording how they go through the process of navigating through online news, while
asking specifically about their opinions on the topic before and after that process.
I investigated how 11 young people between the ages of 18-24 navigated through various
news articles, through a combination of think-aloud protocols, observation, and semistructured interviews. Think-aloud protocols ask participants to self-report their thoughts
(literally thinking aloud) while performing a task, which in this case was navigating
through several online news articles. After completing the think-aloud protocol,
participants were asked to elaborate on their opinion and the reading task in a semi
structured interview, where the researcher asked questions to clarify, refine or elaborate
the participants’ experience. Combined, the think-aloud data, observation of how the
participants performed the task, and the semi-structured interview provided qualitative
data about their opinions before and after the task, and tracked how they navigated
through the articles. In total, data was gathered through a brief news consumption survey,
a think-aloud protocol, a semi-structured interview, and participant observation.
Gathering qualitative data provided rich and detailed step by step information about
students’ opinions and navigation of online news, since the data gathered is from each
part of the reading process, and thus should capture changes and reactions as they occur.
The think-aloud protocol and the semi-structured interview were then transcribed and
coded for key themes and approaches taken by the participants, following the guidelines
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set out by Charmaz in her guide to conducting grounded theory studies86. Although the
organization of this research project did not traditionally follow the guiding principles of
guiding theory during data collection, the use of memo-writing, line-by-line analysis and
thematic clustering was useful in organizing the data gathered. As a whole, this allowed
for further exploration of the two questions laid out at the beginning of the study: How
do young people navigate through hyperlinked online news? And how might this
affect opinion formation, change and reinforcement?

3.1

Theory of Methods and Key Themes

In order to deal with these questions, I attempted to get a picture of what was happening
as people read through online news articles in a “best-case scenario”. This best-case
scenario attempts to look at what actually happens when readers interact with online
news articles that are perfectly balanced between opinions, when those readers are
engaged, and when they are familiar with the tools of navigating through online
hypertext. This allowed me to focus on the role of the reader within the materials when
everything is working, rather than just looking for problems with participants’
understanding under less than optimal conditions.
Focusing on a best-case scenario meant that the data gathered is focused not on fixing
problems, but rather on understanding the process. I believe that in order to have a
complete picture of any particular process, it is crucial to attempt to understand how
things function when they are going well, not just when there is a problem. This meant
focusing on the reader’s interaction with the articles via a careful approach that follows
each participant step-by-step through the material, and allows them to articulate their own
impressions and responses to material. This generated qualitative data about the process
and allowed for discovery of new themes and concepts through the data collection
process.

86

Charmaz, Kathy. Constructing Grounded Theory. 2nd ed. Introducing Qualitative Methods. London ;
Thousand Oaks, Calif: Sage, 2014.

36

Qualitative research is best used to explore a problem87 or to “explain the mechanisms or
linkages in causal theories or models”88. In this case, since the theoretical background
discussed the presence of several key theories when reading hypertext—specifically
disorientation, integration of information, and navigating to fit one’s own interests—
gathering qualitative data about this process will explore connections between these ideas
and allow participants to offer their own explanations and narratives about how they read
through online news. This concept, that the way in which individuals describe their own
experiences is important89, is one of the key concepts that supports qualitative research.
In this study, it acts as a counter-balance to the charge leveled against Landow90 in
chapter one that his research did not take into account the experiences of others than
himself, and it also allows for an understanding of how things like disorientation and
integrating information occur.
To this end, three separate qualitative processes were used in this study. The first was
think-aloud protocols, which asked that participants report their thoughts aloud while
reading. The second was observation of the participants and what they chose to read, and
how they read, during that reading process. Finally, the study used semi-structured
interviews, where participants were asked about their reading process and their opinions
of news media. This provided data before, during, and after reading news articles. It also
provided multiple ways of getting at the same object or piece of data through
triangulation, which argues that different methods “reveal slightly different facets of the
same social and symbolic reality”91, and that combining methods provides a stronger
understanding of that reality. Interviewing multiple people allows for data about each
one’s subjective experience, as well as similarities that were present in multiple
participants, and multiple methods allowed for similarities to emerge in what participants
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did (participant observation) what they thought (think-aloud protocol) and how they
explained what they did and thought (semi-structured interview).
The first major methodological process used in this study was a think-aloud protocol.
Think-aloud protocols provide information about cognitive processes while they are
occurring, meaning that the data cannot be altered by memory or changes in attitude after
the task. This approach is valuable in opinion formation, since opinions may change and
people tend not to remember or report instances when they disagreed with opinions or
attitudes that they currently hold in order to reduce cognitive dissonance92. Think-aloud
protocols also were useful in identifying specific instances of counter argumentation,
which Petty and Caciappo note as one of the key ways in which people respond to and
deal with persuasive material when forming or reinforcing an opinion93. Think-aloud
protocols were valuable in this particular study because they provided a play-by-play of
participants’ navigational choices, and how each participant responded to the persuasive
materials in the network hypertext.
As with any research method, however, there are some drawbacks to think-aloud
protocols. The data gathered is almost always incomplete and telegraphic, due to the
speed at which participants speak, the possibility that they do not report all thought
processes, and the fact that thought processes cannot be completely rendered in
language94. In order to understand this incomplete data, it was supplemented by both
observation of what the participant was doing during the study, and retrospective
questioning in the semi-structured interview. This allowed the researcher to receive
further clarification or more information from the participant without interrupting the
reading process. In order to note particular moments that needed to be brought up in the
interview, the researcher sat beside the participant, making note of what they were
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looking at, at the time to relate it to the later transcription, and any choices or comments
that required further questioning.
While participants read the material in front of them, their behaviour was observed.
Specifically, the amount of time participants spent reading articles—slowly reading
through all of them, skimming, starting and stopping—and how they chose to navigate
through the hyperlinks—in the middle of articles, only after completing articles or by
opening all links in multiple tabs—was noted. In participant observation what
participants do can be described, but how or why these things occur cannot.95 For this
reason, the participant observation portion of the study was intended primarily to provide
possible questions for the later semi-structured interview, and to support the data
gathered during the think-aloud protocol. It also provided a source of data if a participant
struggled with articulating their thoughts and responses during the think-aloud portion of
the study.
Finally, the semi-structured interview portion of the study allowed for a fuller exploration
of the participants’ reading process through guiding questions from the researcher. It
helped to fill in gaps in the data from the think-aloud protocol and observation and
gathered information about each participant’s opinion of the Canadian oil sands after the
learning condition by asking them what they think should be done with the oil sands in
the future, and why. This question also helped to assess what the participant understood
from the readings, and what they remembered. In conjunction with the think-aloud
protocol and participant observation, it provided an in-depth qualitative investigation of
interaction with network structures of news media.
Semi-structured interviews generate large amounts of detailed and rich data from
participants. Interviews are also able to provide historical or background information
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about an event or experience96 that might not be clear from simple observation—in this
case, often people’s reasons for holding specific opinions, which were linked to their
experiences or values. These interviews also allowed participants to explain why they
think they followed up on specific ideas or interests, as well as explaining what they
might do with these news stories in different situations. This provided subjective
accounts of the participants’ experiences of reading the news and their opinions:
specifically, how they do it, and what they think about it.
The combination of methods chosen for this study were intended to capture a
multifaceted picture of the reading process through the triangulation of the think-aloud
protocol, participant observation, and the semi-structured interview. However, despite the
combined use of several different methods, there are still some limitations. The presence
of the researcher and the recording device may affect participants’ responses—
particularly in terms of their opinions, which may be altered to be more socially
acceptable. Not all participants were equally comfortable articulating their ideas during
the think-aloud protocol or the interviews. Finally, all methods used here provided
qualitative data, which is not generalizable. When analysing the data, it is important to be
aware of limitations of the methodologies chosen, and consider them as a part of the
analysis. Despite these limitations, however, the combination of methodologies used in
this study provides rich information about how people interact with news media, and why
they think they make the choices about navigation and opinion formation that they do.

3.2 Data Collection
3.2.1

Participants

This study consisted of 11 participants, five of which were male, and six of whom were
female. All participants were between the ages of 18-24. This is the age group who report
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regularly using digital media as a news source97 and thus were familiar with navigating
through web based hyperlinks. This meant that their actions within the study were more
likely to mimic how they navigated news information outside of the lab, since it is how
they frequently viewed news in general. As digital natives98, they were not learning how
to navigate hypertext as a whole within the study, and what they reported should not be
due to lack of familiarity with the structure of hypertext, but with aspects of the form
itself. Participants were no longer gathered once saturation had been reached: when no
new information was provided by continuing the interviews.
Participants were gathered through convenience sampling by posters placed on the
campus of an Ontario university, and thus were predominantly undergraduate university
students, although this was not a requirement for participation. The use of convenience
sampling in this study means that it is not a representative study, and it was not intended
to be. This study is exploratory, and was not intended to provide hard truths about how
individuals navigate through news media and opinions, but rather to identify new
possibilities for consideration and exploration. Furthermore, convenience sampling is
both cost and time effective, and given the financial and temporal constraints of a
Master’s thesis, a useful sampling method.
Finally, convenience sampling was ideal for studying a sample of a specific
population99—in this case, young (18-24) university students. This specific group of
participants is ideal for looking at how young people read news in a best case scenario,
since young university students will not only be comfortable within the digital format, but
be comfortable with learning new information, since it is a part of their day-to-day lives.
This means that they should be able to deal well with the issues of disorientation and
information integration, which will help to gather information about how disorientation is
avoided and information integration occurs in participants. Since they are university
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students, they will also be a highly educated population, which will mean they are more
likely to have prior knowledge about the topic and be able to articulate and explain their
reasoning about the decisions they make.

3.2.2

Materials

Study materials consisted of a demographics and news use questionnaire, think-aloud
protocol instructions, and guiding questions for the semi-structured interview, all of
which can be found in Appendix D. Materials also included a walled garden of news
about the Canadian Oil Sands, and Canadian and American pipelines. The articles that
made up the walled garden were gathered from both English Canadian and American
new sources. In total, twelve articles were used. Appendix A provides an annotated list of
these articles. When possible, hyperlinks between articles were retained from their
original format, but were supplemented with other links added by the researcher to
complete the walled garden.
During the think-aloud portion of the study, participants were presented with a ‘walled
garden’ of collected articles on the subject of the Canadian Oil Sands and the possibility
of building several pipelines to transport that oil so that it can be refined for later use. A
walled garden consists of a complete online space within which the participant can
navigate without leaving, created by the researcher. While the creation of a walled garden
limited external validity by carefully curating the space in which the participants
navigated, it allowed me to narrow the focus to investigate specific concepts or tasks. In
this case, a walled garden made primarily of opinion articles and related column articles
provided the opportunity to see how readers navigate through persuasive articles in order
to form their own opinion about a controversial topic, and how their navigation might
affect their opinions. The topic of the Canadian Oil Sands was chosen for its divisive
nature, as well as the number of issues it embodies, including job loss, the future of the
Canadian economy, environmental concerns, and First Nations rights. This made it a
topical and complex issue which provided ample material for participants to read and
respond to.
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The formatting of all articles was standardized in order to make them easier to read, but
photographs were retained, and the logo of the original news sources was also included in
order to clarify the source for the reader, as well as the author’s name. An example of an
article as seen by participants can be seen in Figure 1. The linking structure was carefully
curated in order to create a hypertext structure that allowed readers to access, and thus
follow up on, what they found interesting. A walled garden which was skewed to have
more articles that are anti-pipeline and tar sands, rather than pro, might have forced
readers into a particular perspective due to ease of access. In order to avoid this, there
were an equal number of pro pipeline and oil sands pieces, and the links out of each
article linked to both articles which agree with the position held in the article, and articles
which disagree. This meant that the participants always had access to a dissenting view.

Figure 1: Example of an Article in the Walled Garden
Six of the twelve articles used were pro-oil sands, and six were anti-oil sands. The total
word count of the walled garden was 6924 words: the total word count of pro articles was
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3718, and the total word count of anti articles was 3206. The number of out-links100 in all
articles was between two and five, as were the number of in-links. There were 44 links in
total, and these links were balanced so that 11 links were anti to anti, 11 were anti to pro,
11 were pro to anti, and 11 were pro to pro. Thus, the links within the walled garden were
completely balanced, and access to both pro and anti-articles was equally accessible. This
ensured that the walled garden itself was not biased to lead participants towards either pro
or anti articles.
All articles were chosen from Canadian or American news sources. Any articles which
were published about the oil sands or pipelines between within the last 5 years (since Nov
2011) were eligible, although the focus was primarily on articles published more recently
due to their relevancy. Articles that were chosen for the walled garden offered a clear
perspective so that they could be sorted in to pro or anti categories, and were relatively
short, so that there was not a significant difference in word count between the pro and
anti articles. Articles were also chosen to provide a variety of topics (environmental
concerns, economic concerns, and first national rights) as well as geographical spread
throughout Canada and the United States. The two articles chosen as starting points were
chosen for their summary of key issues of each side of the debate, and their similar length
and style.
Finally, a complete list of the articles was available in a footer on each page of the walled
garden save the starting points. While participants were encouraged to use in-text links
when possible, these footer links became necessary when pretesting indicated that
participants easily became lost and disoriented to the point that not enough data could be
gathered during the think-aloud protocol. The links at the bottom allowed the participant
to restart if necessary, so that data gathering could continue. However, disorientation was
still indicated by the think-aloud protocol report, and could be recorded and noted.
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The total number of articles was greater than each participant was likely to read, since the
reading condition lasted only 25 minutes in order to standardize the amount of time each
participant read. This size also mimicked news consumption in general since the amount
of news produced is too large for any one person to read all of it. Participants were
informed that they should read until they are able to explain what they think should be
done about the oil sands in the future and why, or until stopped when time had elapsed.
In order to look specifically at the navigational aspect, some participants began with an
article that is pro oil sands101 and others with an article which is anti-oil sands102 in order
to control for possible effects of presentation order. While this approach could be quasiexperimental, the purpose of it within this research is to balance the effects of viewing
order on participants’ resulting pathway in the event that participants have no knowledge
about or attitude towards the issue of the oil sands at all. Even with previous knowledge
or opinions, however, it is possible that the first argument each participant sees is a major
component of what they choose to see after, and could affect how they respond to, and
navigate within, further articles. If this is the case, alternating the starting point between
participants would control for these effects of presentation order. All navigation from
these initial starting points, however, was chosen by the participant. In order to ensure
that possibilities for navigation after this initial article were the same, both of these two
beginning articles were the only articles which did not contain in-text links. Instead, the
same four articles (two pro, two anti) were linked at the bottom of the page of each
starting point. This ensured that each starting condition had the same links out of the
article, and that they were presented in exactly the same way.
The rest of the articles were linked together by in-text hyperlinks, as well as by “related
articles” at the bottom of each page, in order to replicate the way in which articles are
linked together in original postings, since most sites offer a “related articles” section in
each article, usually located either at the end of the article (Financial Post, The Star) or in
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the middle of the article (CNN). This kept the number of in text links low, since Stray103
indicates that this is generally the case with online news sources. As well, it provides a
space to include links to articles that might not naturally fit into the flow of the article to
balance the number of links out of each article as equally pro-oil sands and anti-oil sands.

3.2.3

Procedure

After volunteering to participate in the study, participants were presented with the letter
of information, which explained the study procedure. All participants then provided
informed consent to participate in the study. They then participated in the main portion of
the study which included the following steps. All study materials referenced here can be
found in the Appendices.
1) Participants filled out a brief written questionnaire to gather demographic information
and information relating to their general news consumption (Appendix B). This took
approximately 5 minutes.
2) Participants were then asked what they knew about the oil sands and their opinion on
them in a verbal interview which was audio recorded (Appendix B). This process took
approximately 10 minutes.
3) Participants were asked to read through a ‘walled garden’ of articles about the oil
sands, making navigational choices about what to read next. All participants were
randomly presented with one of two possible starting articles, one of which was pro-oil
sands, and one of which was anti-oil sands. While reading, participants were asked to
voice their thoughts in response to the articles following instructions in the think-aloud
protocol. Think-aloud comments were audio recorded, and participants’ navigational
choices were viewed and noted by the researcher, who was sitting next to them and
looking at the screen over their shoulders. Looking over the participants’ shoulder also
allowed the researcher to note the time when participants switched articles in order to
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ensure audio recordings were connected to the relevant article and note any questions
about the participants’ choices that needed to be followed up on. This data was recorded
on the Pathway Map (Appendix E). The reading condition lasted 25 minutes, and
participants were stopped when the time had elapsed.
4) After participants had finished reading through the walled garden, their opinion on the
oil sands and what information they used to support that opinion was assessed through a
semi-structured interview. At this point, the researcher also asked any questions about the
participants’ navigational choices or comments which were made while reading that were
not fully explained by the think-aloud protocol. This process took approximately 20
minutes.

3.3 Coding and Data Analysis
Once all data had been gathered from participants, the data were transcribed and then
coded and analysed for key themes. As previously mentioned, while the data gathering
was not governed by grounded theory, the tools of memo-writing, line-by-line analysis
and thematic clusters which are used in grounded theory, specifically in Kathy Charmaz’s
Constructing Grounded Theory, provided the guiding principles of data analysis, which
allowed for theories and themes to emerge which were guided by the data itself.
However, certain key themes were previously noted in chapter one, and these themes
formed thematic clusters which informed the sorting and analysis of the data, as well as
the questions which were asked. These themes, and how they might be present in the data
gathered, are as follows.

3.3.1

Previously Existing Themes

The first major theme indicated by the literature review was disorientation104, as well as
how participants indicated that they would deal with disorientation when it came up.
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Disorientation was indicated by comments expressing confusion or frustration, as well as
repeatedly clicking through to articles that had already been viewed, or needing to use the
general links in the footer of the walled garden rather than simply clicking through
provided hyperlinks. Looking for disorientation provided an indication of how it
occurred, and, more importantly, how participants dealt with it or how they would deal
with it when reading news media on their own time.
The second major theme was that of integrating information105, which Madrid et al106
indicate as potentially causing the increased effort that might lead to disorientation and
confusion, and which has been linked to increased learning107 and a way in which readers
of hypertext may be able to form their own interests or follow their own opinions108.
Integrating information was indicated as demonstrated by either bringing up related
material that is not already present in the article being viewed during the think-aloud
protocol, or by restructuring information from what participants read to prove a point in
response to the post-test, which asked them to explain what they thought should be done
about the oil sands in the future and why. This would mean that, rather than repeating the
information as it was presented in the walled garden, participants formed connections
either between the information presented in various articles, or between those articles and
their previous knowledge. This will indicate that readers are engaging with the material
and understanding it enough to form connections based on the content.
According to the Elaboration Likelihood Model109, if participants are considering the
information they see via the Central Route, they should be forming counter arguments to
information with which they disagree. It also means that participants will be considering
the arguments themselves, rather than peripheral cues, when forming their opinions.
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Counter-argumentation is the third key theme indicated by previous research. It also
demonstrates the difference between reading and paying attention to an article or
argument, and being persuaded by it. For example, participants who viewed an equal
number of articles which were for and against creating more pipelines might still offer an
opinion, and counter argumentation will help to explain what they found persuasive or
not persuasive. Counter argumentation was indicated in the think-aloud protocol, when
participants responded to articles or ideas by disagreeing with them or arguing against
them aloud.
The fourth key theme is opinion formation. Since previous research has suggested that
the major possibility of hypertext was being able to follow one’s own interests and
opinions110, how readers form opinions and how that might relate to their navigation is a
major concern of the study. Understanding how opinion formation might occur in this
context means considering both what participants read, which is indicated by the pathway
they take, and their think-aloud reports. It also means considering how they respond to
what they read, indicated by the think-aloud data and questions. It also includes their own
reports of why they hold the opinions they do.
The fifth key theme is that of opinion reinforcement or change. For participants who hold
a certain opinion, it is likely that they will navigate through the materials based on that
opinion, and that their navigation choices will be influenced by those specific choices. In
particular, it seems likely that participants will spend more time with material that
reinforces their own point of view, and form counter-arguments to materials that are
counter to those points of view. It is also possible that participants could be persuaded by
specific articles and have their opinion changed, but given the brief time of the study
(twenty five minutes of reading at most) this seems unlikely. Often, opinion change is a
slow process, and the materials are not meant to change peoples’ previously existing
opinion so much as offer them multiple perspectives and see what they choose to access.
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Combined, these questions consider the issues of opinion formation and navigation and
provided me with a guiding framework to focus my investigation and coding of material.
These themes, however, mostly focus on the presence of several different key ideas—
disorientation, integrating information, what types of articles individuals read, etc. These
are then combined with themes that emerged during data analysis to further understand
how many of these key ideas exist and how they function.

3.3.2

Data Analysis

Data analysis meant comparing data that had been collected through participant
observation through the over-the-shoulder observation, as well as linguistic data from the
think-aloud protocol and the semi-structured interview. This meant considering each
piece of data as a part of a whole for each participant, and then looking for key themes
and similarities between participants. Information about the pathways that participants
chose gathered by participant observation, for example, needed to be considered in the
context of how participants explained their choices in the think-aloud protocol or the
semi-structured interview.
In order to navigate the occasionally complex issues of coding, the method of coding
used was drawn from Kathy Charmaz’s Constructing Grounded Theory. While the way
in which the data was gathered did not follow the rules of grounded theory, since the
interview questions were not necessarily changed to allow for topics that arose in
previous interviews, the form of data analysis that is set out in grounded theory focuses
on allowing the data to drive the theory that is created, and thus was a good match for this
research, where theories, while informed by the key themes set out above, should be
based on the data itself.
During analysis, recordings of the think-aloud protocol and semi-structured interviews
were transcribed and printed out for analysis. These transcriptions were analysed twice,
as outlined by Charmaz111. The first analysis consisted of line-by-line coding of the
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interview and think-aloud protocol for each participant. The second compared themes
that arose during the first round of coding between all participants, and allowed data to be
organized and categorized into thematic clusters based on the themes that emerged in the
first round of coding. This process was facilitated by analytic memo-writing112, in which
comments on the data were noted and written down. This allowed for a running history of
how the data was being analysed during the entire process, and allowed for it to be reanalysed, providing some checks and balances. This data was then clustered into major
themes and findings in order to be presented.
While the primary data source was the transcriptions of the think-aloud protocol and the
semi-structured interview, participant observation also provided information about the
pathway that the participants took, which provided information specifically about
whether participants viewed information from both sides of the argument, and how they
moved between them. These were thus also coded for recurring patterns in how
participants navigated. Combined, the think-aloud protocols, semi-structured interviews,
and observation of the pathways which the participants used when navigating provided a
great deal of data for analysis.

3.4 Conclusion
This chapter provides an overview of how the data in this study was collected and
analysed. It outlines the major research questions of the study, and how I have gone about
attempting to answer those questions. It explains the methodological background to this
study as well as the materials, participants, and the step-by-step process of collecting
data. By gathering qualitative information from think-aloud protocols, semi-structured
interviews, and participant observation, I was able to gather a rich portrait of how
participants read through online news articles and how their navigation might affect their
opinion formation. The following chapter will go on to explore the results from this
investigation.
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4

Results

This chapter provides the results of the study outlined in the previous chapter. It provides
a summary of some of the key themes that arose during data collection, which include
disorientation, integration of information, and counter-argumentation, as well as themes
which emerged during the coding process. These emergent themes dealt with how
participants judged the “completeness” of what they read, how they evaluated the
information that they read, and how they decided to read, or not read, specific articles.
Finally, it takes a close look at how participants formed and reinforced their opinions
while in the study.
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4.1 News Consumption Survey Results
The demographics and news consumption questionnaire provided information about the
participants’ news consumption and usage, as well as how important and enjoyable they
considered news information to be. Eleven people between the ages of 18-24
participated, six of whom were female and five of whom were male. When asked how
often they read, watch or listen to the news, two participants reported that they rarely
interacted with the news, while four reported that they sometimes read, watched or
listened to the news. One reported getting the news often, two participants reported
getting news every day, and a further two reported getting it multiple times per day.
In terms of how they accessed this news, participants reported gathering news from a
variety of sources. The most commonly reported source was social media, such as
facebook or twitter, which was reported by ten of the eleven participants. Friends and
family and online news articles were each named as a source by seven participants. Six
participants reported getting news from the radio, while four reported using new focused
smart phone applications, and three used the television and the newspaper. Participants
reported, on average, using 3.63 different sources for gathering news regularly. The
maximum number of sources used by one participant was seven, and the lowest number
was one (online news articles).
In general, participants believed it was important for people to regularly read the news—
five stated that it was important, three believed it was “kind of important” and a further
three reported that it was essential. They were, however, slightly more divided on their
enjoyment of reading the news. Five participants reported that they enjoyed following
the news “very much”, while six reported that they enjoyed following it “a little bit”. This
suggests that while participants believed that reading the news was important, they had a
slightly more complex relationship with actually following the news as an activity, since
they did not always enjoy it.
These results show that those who chose to participate in this study were, in general,
familiar with reading the news, and many of them used online materials to access news,
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including social media and online news sites. This, combined with their youth and likely
familiarity with navigating online news sources113, meant that the participants were
knowledgeable participants who were practiced with reading online news articles and
with reading the news in general. This background meant that participants were likely to
be able to handle the difficulties of reading non-linear information and integrating it
fairly well.

4.2 Pathway Behaviour
While navigating through the walled garden, all participants read between six and nine
articles, accessing an average of 7.36 of 12 possible articles. Participants read a balanced
mix of pro-pipeline and anti-pipeline articles. The greatest number of pro articles read
was five, and the lowest was three, while all participants read either three or four antipipeline articles. The average number of pro pipeline articles was 3.63, while the average
number of anti-pipeline articles was 3.66. There was no major tendency for participants
to read on one side of the argument or the other, and since the lowest number of articles
for any participant on both sides was three, all participants at least read three articles from
each perspective.
There was no noticeable tendency for participants to remain on one side of the argument
once they had landed there: When choosing the links to follow throughout the study,
participants moved incongruently 35 times, 19 times pro to anti and 16 anti to pro and
congruently 36 times (17 pro to pro and 16 anti to anti), demonstrating no particular
tendency between participants for staying on, or changing, their topic. There were,
however, a few specific hyperlinks that were followed by a large proportion of
participants. For example, seven of the eleven participants moved between two articles
from CNN on the Keystone XL pipeline. Overall, however, participants seemed to seek
out a balanced combination of articles in terms of their perspective on the topic, and the
data gathered from the pathway they took through the walled garden supports that.
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4.3 Keys to Navigation and Understanding
The first of two major questions that drove this particular research project was as follows:
How do young people navigate through hyperlinked online news? In this context,
navigation refers to how participants actually moved through the articles presented—for
example, what links they chose to follow and which articles they read. However,
navigation is affected not only by how participants actually click through the information
presented, but by how participants understand this information. Understanding refers to
how they evaluate, consider, and react to the content of the hypertext. Obviously,
navigation will affect how they understand the material and their understanding will
impact the navigation. The pathway data gathered through participant observation
recorded how participants navigated, and the think-aloud protocol and semi-structured
interview gathered data about their understanding. The analysis revealed three themes
initially identified through the literature review, namely disorientation, integration of
information, and counter-argumentation. Additional themes arose through the coding
process: these related to how participants evaluated the information they viewed, how
they chose to read specific articles, and how they followed up on information and
discussed gathering enough articles. Combined, these themes provide insight into how
people read through and navigate online news.

4.3.1

Disorientation

According to previous research, disorientation was a major issue for students attempting
to learn from hypertext114. When readers became disoriented, they lost track of where
they were and what information they needed. Participants in this study may have been
less likely to experience disorientation because they were provided with a specific
question to direct their reading,115 and there was a limited number of articles for them to
explore. Despite these efforts, disorientation was still observed during data collection.
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This section describes the situations in which disorientation was experienced by
participants, and discusses their strategies for minimizing it.
During pretesting, participants found that they became easily disoriented, since they were
unable to gather a whole picture of the contents of the walled garden, and they needed to
use only in-text hyperlinks to navigate. The disorientation was such that data collection
was difficult, since participants became lost and frustrated. In order to deal with this, a
list of all the articles within the walled garden was added to the footer of each page,
which was organized by the topic of the article. These topics were “Economy and Jobs”,
“Environmental Impacts” and “First Nations Rights” All participants used hyperlinks
within the text, and from this list of articles. As well, participants also made specific
choices to reduce disorientation: they opened tabs in order to see the structure of the
information as they read through it.
In the semi-structured interview, participants explained the reasoning behind opening
tabs. Participants John116, Richard and James all explained that they always used tabs
when reading information online, or, as John put it, got “the tabs going pretty hardcore”.
In the semi-structured interview, John expanded on why he found tabs a useful method
for battling disorientation:
I like to have everything in front of me, in a way, because if I don’t open
new tabs, and I just follow links and go through then it’s kinda like
moving through a hallway or something. Whereas if I am opening tabs I
am getting more of a blueprint of what’s actually happening. And that
way also if I need to go back to something, it’s still there, I don’t have to
move backwards. . . It’s to conceptualize it, I think, spatially.
Here, John clearly explains that he finds tabs useful in order to provide a “blueprint” of
information. This blueprint gives him access to multiple routes through the information,
and allows him to return to information without losing his place or moving “backwards”.
John suggests that reading without opening multiple tabs, or having multiple pieces of
information that he can access in any order, is like moving through a hallway, where he
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can only go forward or backwards: not what he prefers. In this way, John reacts against
using only one way of accessing the information at a time, or accessing it in a linear
fashion, as in his hallway metaphor. For him, the information is non-linear and he
visualizes it spatially, and tabs help him create a blueprint to navigate it.
Richard also explained his use of tabs in terms of navigation, arguing that “if I click
within the same tab then I know that—I wanna keep reading what I’m reading, and if I
open it in the same tab, that I’ll lose where I was”. He uses tabs to allow him to explore
more information without losing his place. James and Richard both also explain that tabs
helped them to form a reading list of articles that they could then later go back to, which
they claimed they did. Richard explains:
“I’ll be multitasking and browsing, and so it will be like, oh, I should come
back to this, oh I should come back to that, and I’ll end up with, like, 87 tabs
open, of just things that I want to read, it’s almost like a to-do of reading,
which I find really helpful”
In this case, opening tabs isn’t explicitly to deal with disorientation as it occurs, but to
prevent it. Open tabs allow participants to put aside information for later, so that they do
not get lost in things that they “need to view”. Instead, they can finish reading the article
they are in the midst of without losing that narrative. They explained that this was
important so that the information “sinks in a little more”, as one participant, Sasha, put it.
Another participant, Max, explained that he “wanted to finish the story” of an article,
before moving on to another link or discussion. Completing that narrative of a specific
article might help participants avoid disorientation, since they will not lose their place
within the actual article or the story that each article is telling.
Tabs provided participants with a sense of where they were going, but also with
knowledge of where they had been. They allowed participants to finish the article they
were reading without disrupting the narrative of an individual article, and participants
used them as a spatial “blueprint” of the information. Avoiding disorientation allowed
participants to focus on understanding the information, and knowing what articles existed
helped them decide what articles to read, and to judge the completeness of the
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information that they read—all evidence of how participants understood the information
discussed below.

4.3.2

The Need for Balance

Disorientation refers to how participants avoided getting lost in the walled garden, but
they also needed to understand the information they read. A major intersection of
navigating and understanding was how participants decided that they had all the
necessary information they required, and in particular how balanced that information
was. They needed to navigate to view the information, and then understand it to realize
what was lacking. Many participants mentioned the need for balance in what they read,
looking explicitly for a mix of articles. This balance of articles did not simply mean a
balance of pro and con articles—participants mentioned the need for balance of time
periods and geographic areas as well.
During the think-aloud protocol, participants wanted to see a different perspective to that
of the article they were reading, particularly at the beginning of the reading condition
when they had read only one or two articles. While reading an article that was against the
oil sands, Maggie commented “Okay, let’s go against it then, take the other side” while
following a link to an article that explored their value. Judy, another participant, offered
some insight into this decision:
I would probably go to one of the First Nations ones, because that would be an
opposing opinion? Just because, obviously the people who work in that industry are
gonna be like “we need this”
Here, Judy breaks down the sources of the information she is getting and, having just
read an article about why the Canadian economy needs pipelines, immediately moves to
look for an article that she assumes will not support them—which she argues are the
articles discussing the perspective of First Nations people.
The need for balance was perhaps most noticeable in the context of the two CNN articles
about Keystone XL, one of which supported it and the other which protested it.
Following a linking style seen on CNN’s website, these two articles were linked to each
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other with a link labeled “A Different View” followed by the name of the article. Seven
participants moved between these two articles, and one participant, Alexandra, explained
that it was in order to:
. . .see an opinion on both sides of the story. Because they both had good points, on
one hand if you were to install it there’d be more jobs, gas would be cheaper,
things like that. But then, there are lots of reasons that it could be bad, so I wanted
to make sure that I was seeing both sides.
Alexandra pointed out here that she wanted to see both points of view in order to
understand the issue more, although she ended the study against use of the oil sands.
However, she still saw viewing “both sides of the story”, as she puts it, to be important,
as did the other participants.
Reading an article with a different perspective can also provide new information. John,
for example, wanted to see points of view different from his own. He spent more time
looking at articles that were against his point of view, and explained that he wanted to
read:
. . . against my opinions, and because it’s a counter point. If I am reading articles
that I agree with, it can be difficult to extract useful information
Interviewer: Why?
John: Because it’s either stuff I already know, or that I don’t need convincing on,
or it reinforces my own view, and I am less interested in things that reinforce my
perspectives, so I spent a little bit more time on that article because I don’t often
see very compelling arguments—I didn’t think that argument was very
compelling—but I try to balance it out, pay a little bit more attention to what I
disagree with.
John suggested that part of the reason that people read articles against what they agree
with is to gather new information, and pay more attention to it. However, he also pointed
out that he didn’t find the arguments presented ‘very compelling’—suggesting that he
counter-argued against them and found them lacking. This suggests that, while the desire
to read both sides of the argument is there, both sides are rarely equally compelling for
each participant, clarifying how participants’ need for balance didn’t necessarily mean
that they ended up with an opinion that reflected that balance. Participants clearly wanted
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to know both sides of the argument, so that they didn’t feel that they were missing
information. However, this did not mean that they would not have an opinion about that
information.

4.3.3

Filling in the Gaps

Participants wanted the information they read to be balanced, but they also wanted it to
be complete, meaning that they weren’t missing anything. One of the key characteristics
of hypertext is the possibility of linking readers to background or source information117,
which lets them learn more about a topic, or fill in a gap in their knowledge. While
reading, participants noted that they needed more information in order to completely
understand material. If this information was hyperlinked, they followed the link.
However, not every term that interested every participant was hyperlinked. In the study,
participants were kept in the walled garden, and thus were limited to what was
hyperlinked. However, participants explained that, were they reading this information at
home, they would turn to google in order to add to their understanding.
Emmett explained how using the google can help him to read better quality articles,
which attempt to do some analysis of the situation at hand, rather than simply explaining
the basic facts for a general audience. He pointed out that the need to google terms
depends on the article:
Some do define terms, if they’re written for a general audience, but if they’re a little
more specific they won’t, if they’re more focused on the analysis, then you don’t
want the definition, it gets in the way. And I’d rather read the better article and
google the term.
He suggested that googling terms allowed him to acquire the information that he is
lacking from his analysis. This allowed him to read articles that are meant for a more
specific audience, which he referred to as ‘better’ articles. However, according to Max,
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leaving articles to look up a term interrupts the narrative of an article and might be
confusing. Max provided some insight into how to deal with this problem:
In a short form like this, [I use] google. Like, I’d finish [the article] and then go
google it. But in those really long form, like 10-12 page articles, I wouldn’t wanna
continue without knowing what the thing was or what the issue was, so I might,
like, quickly open a new tab, read up on that really quick, and then come back to
the article more informed
Max explained that his need to google terms depends also on the form of the article. For
short articles, he googles the terms after finishing the article, in order to avoid disrupting
the narrative of the article, which he also noted as important in the interview. However,
for longer articles, he uses tabs, as discussed above. This use of tabs should, according to
what others report, allow him to gather new information and integrate it with the article
he has already seen without losing his place in that article.
While the ability to google terms in order to understand things is excellent, doing so
requires motivation and effort. While the participants above note it as something they
frequently do, this may not always occur. It is one thing to simply look up a technical
term that a reader doesn’t know, but sometimes the gaps that readers see in information
are bigger and more complex. The more difficult the missing information is to find or
understand, the less likely it is to occur. For example, while reading about the National
Energy Board’s decision-making process when approving pipelines, Judy expressed some
skepticism in terms of how that process worked, saying “I would just wanna see which
point they’ve covered? If they’ve considered all.” In the semi-structured interview, she
was asked to expand on this response.
Interviewer: Your instinct was, like, “okay, I want to know who they’re listening
to.’ How would you normally try and follow up on something like that?
Judy: I guess if I was really, really, invested in the issue, I’d probably just take it to
google.
Interviewer: Does that tend to happen, do you get really invested?
Judy: Umm (shakes head)
Interviewer: Not really?
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Judy: No.
While Judy realized that the best way to follow up on her question was to research it
further, which she would do using google, she was also aware of the fact that taking that
action would require her to be “really, really invested”, which she admitted doesn’t
necessarily happen that often. She knew how to answer her own questions, but doesn’t
necessarily have the motivation to do it all the time. Her answer underlined the difference
between access to information and actually following up on that information—and how
having to go search for information relies on individual investment, which is not always
present.

4.3.4

Evaluating Source Information

Readers have to have enough information, but they must also evaluate the material that
they do read. For many, this means focusing on the sources of information, and analyzing
the potential biases of those sources. Throughout reading, participants considered the
source of the information, including the website, the author, and the date when the article
was written, remarking on it, or sometimes returning to check the source midway through
reading the article.
The first way to check the source of an article occurred before participants even clicked on
the link, by hovered over the link and checked the URL. Within the study, the source was
always the URL of the walled garden, as well as the article title. While some participants
used this to check for articles that they may have already read, Richard pointed out that this
way of checking where you are going on is more important when navigating on the web, as
a whole, for safety reasons.
“In terms of looking where the link leads, I think it’s just a habit that been
ingrained from a “make sure where you’re going online perspective” I think out of
habit I look to make sure that I’m not clicking on something malicious”
This habit that Richard explains allows him to know where he is and where he is going,
and helps him make the decision about whether he wants to follow the link. The clearest
piece of evidence provided by the URL of online news articles is the site that hosts the
article—usually, the corporate source, such as cnn.com or cbc.ca.
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Once participants had clicked on the link to go to a specific article, the corporate news
source was indicated by a prominent banner. When discussing his tendency to check the
source of material, Max explained why he finds this helpful.
I like to keep track of who’s saying things, and why they’re saying it—their biases
and their perspectives. A bias isn’t necessarily a bad thing—I don’t think I was
ever, like, “oh this is CNN, this is gonna be terrible” but I wanna know where
they’re coming from.
Max explains here that he wants to know what the source of information is so that he can
keep track of it, and consider the “bias and perspective” as he puts it. James, similarly,
looked for confirmation of the biases that he identified in an article that he viewed as
right leaning, saying that the perspective in a Financial Post article “seems again in
keeping with the likely biases of this newspaper, that they’re blaming it on the NDP
government”.
The corporate source of the information was obviously a primary concern. Max was the
only participant who noted the journalists’ names when reading, and he didn’t recognize
the names that were present. It seemed that the corporate source was more important than
the journalist or writer. However, several participants reacted positively to the article
from the Aboriginal People’s Television Network which interviewed Bill Nye, seeing
him as a trusted source. Maggie responded to seeing his name by immediately following
up on that article, saying “that Bill Nye name is jumping out at me, I’m gonna go for
that”, and immediately following it up, pointing out that Bill Nye “has been teaching us
science since we were little”. Sasha explained that “Bill Nye would probably be a
reputable source to listen to or pay attention to? Cause he’s not just spouting stuff, he
actually knows, he’s educated in the subject.” She points to his education and
background, arguing that this will make him a ‘reputable source’.
These participants had previous knowledge about Bill Nye, but it can be difficult for
participants to be able to evaluate the quality of a source if they don’t already have that
information. However, John points out that the ability to search out more information
isn’t only useful when it comes to looking up terms or information.
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Another thing I will do sometimes is, like,—if there is not a link, I’ll google things,
so I might look up an author, or I might look up something that catches my eye, you
know, something like that. See who wrote the article—if I’m not familiar with the
publication, I might look it up.
If John lacked information about the source that he was dealing with, he would use a
system to get background information on the author or the publication that was similar to
the system Max and Emmett explained for terms they don’t understand. This allowed him
to contextualize the information that he was seeing. However, looking up information
requires extra effort, and thus requires energy and investment on the part of the
participant, as outlined above.
Evaluating the quality of the information that is presented requires that participants know
and understand the source of the material and the likely biases of that source. For some,
this means inferring the bias of the article by reading, but for others this might mean
looking up information about the sources and how they might relate to the argument,
either through hyperlinks or by outside research. Knowing the source, however, provided
the reader with tools to evaluate the biases and perspectives of the article. Two
participants, Richard and Judy, actually resisted forming an opinion throughout the study,
and both explained their lack of opinion was due to their trouble evaluating the source
material they read. This process, however, will be discussed in depth later in this chapter.
Finally, being able to evaluate the information which was presented frequently factored
into making decisions about what articles and sources participants wanted to read at all—
and what they considered to be not worth the effort.

4.3.5

Decision Making: To read or not to read

These discussions of the need for balance, filling in gaps, and evaluating sources all
combined to affect how participants chose to read or not read specific articles. Obviously,
participants did not read all articles. Participants’ discussions of why they chose articles
were built on the themes above, and explored how they made the decision “to read, or not
to read.”
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One of the most noticeable reasons for choosing to read an article, which was not
discussed above, was its relationship to previous interests that the participants held, or
work that they were doing outside of the study. When opening an article about rising
crime rates at the oil sands, James explicitly linked his choice of reading that article to a
previous interest, saying “well, given that I have an interest in crime, I am going to read
this one next”, as he did so. Richard tied his choice to open articles about First Nations’
rights to previous reading he had been doing recently for university classes, saying such
articles “popped out to [him]” when viewing a list of topics. Anna, another participant,
pointed out that she didn’t have much of a background or interest in First Nations rights,
and so wasn’t interested in those articles. Whatever the topic, if an article seemed to be
related to a previous area of interest for the participant, they tended to choose to read it,
and if the topic was one they found uninteresting or boring, then they often chose not to
do so.
Another reason that many participants chose to read a specific article was in order to
follow up on information that they found in an article they read and wanted more
information about. For many, this took the form of the previously discussed “need for
balance,” but for others, this included following up on new information that they noticed
in the articles they read. Sasha provided an example when she decided to click on an
article about the First Nations’ opposition to the Energy East pipeline.
I picked this article just ‘cause I’d never considered local impact. I was under the
assumption that if there was an oil plant or a pond, I guess, that there wouldn’t be
people living near it. But I’m getting the sense that that might not necessarily be the
case, that maybe there are people who live relatively close to it out there.
Here, Sasha noted that she had made an assumption—that oil sand and pipeline activity
would occur away from human spaces. She realized, after reading more, that this might
not be the case, and thus she wanted to gather more information about it. She therefore
followed up on the theme of first nations and land rights to attempt to gather more
information about that. In doing so, she tried to follow the information that she was
interested in from a specific starting point, which drove her to choose specific articles
over other articles which did not seem to provide the information that she thought she
was missing.
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However, perhaps the biggest factor determining article choice was the source. The trust
that many participants had in Bill Nye, which drove them to read that article, has already
been discussed, but perhaps even more noticeable is the way in which certain participants
argued that they would not read articles from particular sources. When discussing his
previously mentioned tendency to hover over links to view the URL, Richard also said
that he did this “just to see where it’s going, I mean if it’s something like Fox News I’m
not gonna click on it, I’m not wasting my time with that.” For him, the source was hugely
important in how he made the decisions about what to click on and what he read, and
certain sources were considered to be not worth the time reading them would take.
James expanded on this issue further, pointing out his own tendency to check for sources
while reading through the walled garden, explaining:
I would say that I just, in general, don’t read right wing news sources. Which is
maybe a little bit myopic on my part, but I think it’s mainly just our drive towards
confirmation bias, we like to read things that are already consistent with our views.
While James points out that his reading choices might be myopic, he points out that this
probably comes from his own drive to confirm what he already believes. James pointed
out that within the walled garden “when I clicked, I didn’t necessarily know what the
source I was clicking would be, so I couldn’t avoid ones. I would hover and look at the
link otherwise.” For him, it doesn’t matter so much what the content of the article is—it’s
the source that decides whether or not he will read the article.
Overall, when making decisions about what articles to read, participants often chose to
read articles that interested them, or followed up on ideas that they had noticed in articles
that they were reading. However, a major factor in how participants chose to access
information is their trust in, or response to, the source of the material. While participants
seemed willing to read articles that were contradictory to their opinion, even in some
cases preferring to read such articles118, they were less willing to read articles that were
from sources that they disagreed with or did not trust. This helped them to navigate
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See John’s discussion of reading opposing opinions in “The Need for Balance”
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through articles, and, as Richard points out, to avoid wasting their time with information
that they considered to be ‘not worth it.’

4.3.6

Integration of Information

What participants chose to read is important, but so is how they reacted to, or understood,
what they did read. According to Madrid et al119, understanding non-linear hypertext
requires information integration, which is the ability combine multiple pieces of
information from different sources. This can be a difficult process that requires effort,
since the person must understand and evaluate multiple pieces of information and
combine them in meaningful ways, both with new information that is being learned while
reading and with previous knowledge. However, integrating information is linked to
learning and understanding, since it requires paying close attention and the
aforementioned understanding and evaluation of the information being learned. As well,
it is linked to Central Route Processing, which indicates that readers are evaluating
arguments based on the arguments themselves, as opposed to peripheral cues120.
Most participants within this study showed clear signs of integrating information in the
think-aloud protocol and the semi-structured interview, comparing new information both
to other articles that they read within the walled garden, and to previous knowledge. In
general, integration was most obvious when participants read new information that was
clearly in contrast with information they had previously read. For example, Max
remarked when reading an article that argues that the demand for crude oil will mean that
it will continue to be sold regardless of whether or not new pipelines are built:
“It’s sort of the antithesis of that first article I read, ‘cause that was saying “we
need these, otherwise the whole industry will collapse and we need to prop it up,
while this guy is saying “well, it really doesn’t matter”’
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Madrid et al. “The Effects of the Number of Links and Navigation Support on Cognitive Load and
Learning with Hypertext: The Mediating Role of Reading Order.”
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Petty and Cacioppo. Communication and Persuasion: Central and Peripheral Routes to Attitude
Change
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In contrast to the article he was reading at the time of this comment, the first article that
Max read argued that new pipelines needed to be built in order to preserve the Canadian
Oil economy. Max clearly recognized the contrast in opinions here, and noted their
incompatibility, although he didn’t immediately resolve the contrast.
Sasha, another participant, commented similarly on the contrast between two CNN
articles on the Keystone pipeline on the topic of oils spills.
An article that was for it, was mentioning that “there will be minimal
environmental impacts as long as we follow the restrictions”. And then it was like,
yeah, but one of the pipelines had, like, 12 spills in the first 12 months of operation.
However, unlike Max, Sasha commented on this incompatibility during the post reading
interview. For her, one argument was clearly more persuasive than the other—she
recognized that one article argued that “there would be minimal environmental impacts”,
but refuted that argument with information mentioned in a different article about previous
spills. Unlike Max, who only articulated the contrast in opinions, Sasha integrated
information to form a specific argument. However, both of them combined information
from different articles within the walled garden.
Another participant, John, also combined information from different articles, but also
supplemented it with information that he previously knew. He pointed out that:
There was one article that said, like, a lot of celebrities are against the pipeline?
And that the oil industry has, like, the facts—and I’m air quoting, when I say
“facts”—but then they also had Bill Nye, and they also have people the scientific
community who clearly disagree, from my understanding. At least, people who
recognize the threat of global warming, I think, as well, which is the majority of the
scientific community from my understanding.
Here, John added not only the refutation of the claim that only “celebrities” are against
the pipelines by pointing to another article—“Bill Nye Visits Oil Sands”—but also added
in the information he had about the scientific support for climate change, combining these
arguments from an article with his own previous knowledge. Maggie, another participant,
provided another example on the same topic, adding that “it is pretty ironic—the first
nations are getting screwed over for resources that I guess were originally theirs.” Like
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John, she combined the discussion of the article—debate over land rights and oil access,
with her own previous knowledge of Canadian history.
All of these examples show the ways in which participants integrated information from
the various articles that they navigated through with the hyperlinks presented. The
presence of information integration, both between articles and with previously known
information, suggests that participants were engaged in reading the articles, and were
evaluating information presented to them via the central, rather than the peripheral, route.
It appears that they were focusing on the information presented and the argument itself,
rather than forming an opinion based on peripheral cues such as their emotional state or
the way the information was presented. Usually, however, information integration was
for a purpose—to form a counter-argument against something that the participant
disagreed with.

4.3.7

Critiquing Information

When looking at how participants read articles, it is important to know not only what they
read, but how they responded to the articles, since reading does not mean agreement. One
key way of understanding the difference between people paying attention to, or reading,
information, and being persuaded by it, is counter-argumentation. Counter-argumentation
occurs when readers read and understand the information being presented to them, but
respond with other points in order to critique the material that is presented. It requires
information integration, since readers must respond to the information with other
knowledge. While counter-argumentation was a major way in which participants resisted
the perspective presented in specific articles, this resistance could also occur through
pointing out inconsistencies within the argument itself. Within this study, all participants
showed signs of counter argumentation within the think-aloud protocol, noticing
inconsistences in the arguments of certain articles, or noticing issues with how arguments
were organized or presented.
One major circumstance in which participants created counter-arguments was in response
to articles that they saw as being one sided. These were usually articles that they saw as

69

ignoring the possibility of expanding Canada’s resource economy to include clean or
renewable energy:
Yeah, a very sort of economic thing. It’s—do they have a point? Yeah, maybe, I
mean we could build it sort of and prop up the oil industry and oil sands in
Canada, but there’s probably an economic argument to be made for other sectors
too—maybe clean energy sectors. And they could create jobs too.”
Here, Max argued that the article “Canadian Oil Patch will be out of the Game if New
Pipelines Not Built” was focused too much on the economic argument, and conflated that
argument with being pro-pipelines, which he said was false—an economic argument
could also be made to justify switching to clean energy. Other participants had a similar
argument—for example, while reading a critique of celebrities who are against the oil
sands121 Sandra considered other options, saying “I’d like to know what people think
would be the alternative to just shutting this down, like what that would look like”.
Rather than just shutting down the oil sands, she looked for alternative possibilities.
When participants considered the articles to be one sided, they counter-argued with
alternative perspectives or solutions.
Participants also formed counter-arguments when they had previous interest in the
information presented, which gave them material to respond with. For example, Emmett
explained that he had an interest in business and economics, and he formed a counter
argument to the discussion of jobs and economic interests. While reading an article that
critiqued a claim about the number of jobs that would be created in the USA by building
the Keystone Pipeline, he pointed out
They talk about “it’ll take 500 trucks a day off the roads” which is good! But you
gotta wonder like, what the carbon payback would be in building the pipeline. It
doesn’t really offset the costs—say it takes them 2 years. . . given the number of
cars [mental math, inaudible]. .it would take like 52 years to offset the carbon
difference. Economically, yeah, but environmentally, that’s a long time! It’s
questionable.
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In doing this, Emmett picked up on his own interests and knowledge about carbon
knowledge. His number of 52 years is an estimate, and may not be correct since he didn’t
have that much data. What matters, however, is the fact that he combined the knowledge
presented in the article (500 trucks off the road) and combined it with his own interests to
point out that the carbon saved from building a pipeline is negligible—and as he points
out, questionable.
Other participants also considered and critiqued more peripheral cues related to how the
articles were written and presented while reading. James tended to respond very
negatively to rhetorical appeals with which he disagreed, although he did not provide
immediate counter arguments. The job article which Emmet closely considered received
a different response from James, who immediately responded to a rhetorical reference to
sports imagery:
A bipartisan fumble, sounds like a sport. Oh Washington Post. Of course an
American news source would use a football metaphor. . . Jobs jobs jobs. Rah rah
rah.
While reading a later article, he seemed to find an appeal to Canadian nationalism equally
weak:
[Reading] The path to prosperity, the alternative is a devolution to a weaker
confederacy—this is what’s at stake here, the very future of the country as we know
it. . . Who writes this twaddle? That’s enough of that.
James’ responses showed an immediate critique of the rhetorical devices that were used
within the articles. When reading, he was not only paying attention to the content of the
argument within the article, but how it was made, and critiquing that, as he considered the
argument. He critiqued articles on both their content and their structure.
Sasha also paid close attention to the structure of the articles, and critiqued that. While
reading two CNN articles, “Why We Need the Keystone Pipeline” and “Stop Keystone
XL before it is too late”, she noticed some inconsistences in how the articles were linked
to each other.
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It’s really interesting that—in the last article there was a link to this article as well,
but it was much farther down in the article, whereas this, the different view, why we
need the keystone pipeline is right at the beginning of the article. I find that . . .
suspicious.
Rather than just noticing the argument itself, Sasha pointed out that the linking structure
here privileges reading about why Keystone should happen—the link from the article that
opposes Keystone to the article that supports it is at the top of the page, and the opposite
link is much further down. She noticed how the structure of the hyperlinks might push
readers towards certain articles, and pushes back against it, noting that it makes her
“suspicious”. She critiqued the fact that the structure of the information seems to
privilege reading one article (Why We Need the Keystone Pipeline) over the other (Stop
Keystone before it’s too late).
Participants evaluated and considered articles that they read while navigating through the
hypertext of the walled garden, and also demonstrated that reading information wasn’t
necessarily the same as agreeing with it, since it showed the interaction between
knowledge that the participants had, and what they were reading.

4.4

Navigating and Opinions

The first major question that drove this research asks how do young people navigate
through hyperlinked online news? I have attempted to answer this question above,
through breaking down how participants navigated through the walled garden. The
second question asks how might this affect opinion formation, change and
reinforcement? There were no participants who changed their opinion during the study,
but there were participants who formed and reinforced their opinions about the oil sands
during the study, as well two participants who resisted forming an opinion despite
reading through the information in the walled garden. Exploring how these participants
navigated through, and reacted to, what they read, will help to illuminate how people
might form opinions throughout the process of navigation.
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4.4.1

Opinion Reinforcement

The oil sands is a prominent issue in the news, and it is therefore unsurprising that all
participants at least knew that it was a highly disputed issue. Five of the 11 participants
knew enough before reading to express an opinion about the pipelines and oil sands. Two
participants explained that they were against continued use of the oil sands and pipelines,
and definitely against expansion. A further three had mixed opinions, noting the
economic need for, and current reliance on, oil and fossil fuels, while also recognizing
the damage to the environment.
Anna and John were both against the pipelines when they began the study, although they
admitted that they didn’t know that much about it themselves. Instead, both aligned
themselves with others who were against it, and then reinforced that opinion as they read
through the materials. John pointed that “political groups that I tend to align myself with
tend to be against extracting oil and building pipelines” while Anna spoke about a high
school teacher who had introduced her to the issues of the pipelines and had been
strongly opposed to building them. John began with an anti-pipeline article, and Anna
began with a pro-pipeline article. As explained in the above section on needing balance,
John wanted to read a balanced mix of articles, and specifically sought out positions he
disagreed with in the walled garden, but counter-argued against them and did not find
them persuasive.
When both Anna and John read through the articles, both seemed to reinforce their antipipeline opinions. Despite reading a balanced mix of pro and anti-pipelines articles, they
ended the study with the same opinions that they began it with, although with a clearer
explanation of why. John explained “I think we need to reduce our reliance on oil in
general, so I feel like a lot of times things like pipelines are used to provide short term
temptations which will just continue our reliance on fossil fuels and oil”. John used the
new knowledge he had gotten from pro-pipeline articles to further critique the logic that
supports the pipeline—specifically short term thinking. Anna pointed out that “building
the pipelines would be for the benefit of a small group of people [owners of oil firms and
oil workers], rather than for the benefit of the whole country, so somehow I don’t find

73

that persuasive. Environmental problems are still the big thing.” Both referenced articles
that they had read in their explanation, indicating that they had furthered their
understanding of the issue through reading, but had not changed their opinion, instead
reinforcing their existing opinion with their new knowledge.
Three other participants used their previous knowledge in similar ways, but didn’t really
have a clear opinion. Max, Emmett and James all explained that there were serious
economic reasons to continue getting oil from the oil sands, and transporting them by
pipelines, but also expressed a hope that reliance on fossil fuels would decrease in the
future, and that the Canadian economy would diversify in order to allow for investment
in other sources of energy in the future. All three of these participants began with a propipeline article. After reading, Max explained that reading through the walled garden was
a reinforcement, it’s like a refreshing of what I had sort of heard. There’s an
economic argument to be made, both for and against. Aboriginal groups are still
opposing it for a whole bunch of reasons, and there is always the environmental
argument—it’s not great for it.
Max didn’t change his opinion, but he did note that he had learned a bit more about the
issues by reading through the articles, and Emmett and James’ responses were similar.
All three of these participants had a fair bit of prior knowledge of the issues, and counterargued and considered the articles they read, frequently integrating the information they
read with their previous knowledge. For example, when discussing his hope that there
could eventually be a move away from fossil fuels in general, Emmet explained:
There was an earlier article that talked about “the reality is, it’s going to be very
hard to get us off oil”. And that’s true. It might take 25 years, at least, to try and
change that. For cars, the average lifespan is 15, 20 years. So if they are making
cars in 5 years, we’ll still be using them in 25 years. So it does create a problem. If
we’re gonna get energy from other sources, we need that infrastructure quickly.
In his explanation, Emmett started from one the articles he read—Brad Wall to Oil
industry “Fight Celebrity Critics with Facts”—but also integrated information by
blending in his own knowledge about the life span of cars in order to discuss the issues of
moving from fossil fuels to renewable energy, and reinforcing his own ideas in the
process. This pattern of combining information with previous knowledge in order to
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critique information or expand on an issue was common in participants who reinforced
their own ideas, most likely because they had previous information to begin with.
When participants had an opinion, pre-reading, they had the same opinion after reading.
However, some participants did link their explanation at the end of the study to what they
read during the study. For example, Anna, who was against the oil sands, explained that
she thought the articles in the environmental impacts category “made their point the
best”. Emmett kept tabs of articles that he read open, and looked at them while making
his point, as well as referencing them. John explained that “a lot of these articles
mentioned job creation and job growth”, but disagreed with that point.
Max and James, however, did not reference what they read in the study while actually
explaining their opinion. While they mentioned things that were present in the articles,
such as the environmental issues and economic concerns, they also brought up these
issues before reading. However, Max and James also easily had the most information
about the oil sands before reading the articles. Max’s response to the first two questions
about what he knew about the oil sands and his opinion clocked in at 236 words, while
James’ was 452. Sasha, who had the next longest response to these questions but did not
express an opinion, responded with 176 words, and every other participants’ response to
these questions was less than 120 words. The length of participants’ responses to
questions is obviously due in part to how they speak, but the fact that these participants
had far and above the longest responses suggests that they probably also had the most
information when entering the study. After reading, Max commented “Did I learn
anything new? Not really”, which supports this theory. With this much information, it
unlikely that their reading would seriously affect their opinion, since they didn’t really
gather new information.
Of the five participants who had a pre-existing opinion, three used the articles they read
to support that same opinion after reading. The other two made their case with
information that was present in the readings, but they also expressed the most prior
knowledge, making it difficult to ascertain whether their argument came from the reading
or their prior knowledge. Overall, however, even when participants learned new
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information within the walled garden, those who previously expressed an opinion on the
topic, before reading, kept that opinion.

4.4.2

Opinion Formation

When participants did not express a previous opinion, the process was a little different.
Four participants formed an opinion during the study. All four participants began with no
opinion, and by the end of the study all were against the pipelines. All four also started
with an article against the pipelines. This suggests that the first article may have been
influential in their final opinion. When forming their opinions, participants were clear
about the reasoning behind their decision.
Interviewer: Would you say that you do have a little bit of an opinion now?
Sandra: Yup, I do.
Interviewer: What would that opinion be?
Sandra: I’m—I’d say that I’m against it, because I would prioritize in my mind, the
needs of the animals and these vast ecosystems that rely on the environment being
clean. And not only that, but also just public health, like we rely on that water, and
we don’t have the technology to be cleaning up the kind of spills that we’re at risk
for. And given the success of past pipelines and seeing how inefficient they are, I
would not support it all. I see the environmental impact and I don’t see the benefit.
Sandra here clearly explains her reasoning for choosing to be against continued use of the
oil sands and building more pipelines. She prioritizes the environment, which was the
focus on the first article she read, as well as health risks to humans and animals around
the pipeline, also heavily discussed in the first article she read. She also points to the lack
of success of past pipelines, pulling on information from the article “The Case Against
Keystone”. Throughout reading, Sandra read three articles which were against the
pipeline, and began and ended with articles that were in line with her opinion. She also
read three articles which argued for the pipeline, but found them frustrating, explaining:
I don’t like that this is something that is such a big issue for the environment and its
being considered a job creator. And while it would have those effects, I feel like the
environmental issue is the issue at hand and that’s frustrating.
She also pointed out that the jobs created by building the pipeline would be fairly short
term, saying “what about when it’s done?” and suggested that talking about jobs was just
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a way to “advertise the pipeline”. Her explanation at the end of the process was built on
what she saw in the first article, and she counter-argued against articles which were for
the pipeline.
Sasha also began with the anti-pipeline article that emphasized environmental issues,
although she ended with an article that was for the pipelines. While reading, she only
formed counter arguments when reading articles that were for the pipelines, pointing out
that articles “had a propaganda-esque feel” and didn’t discuss “the potential problems”.
When expressing her final opinion, she began her explanation by pointing out that “if you
can see these sands from space, that’s a problem”, explicitly referencing information
from the first article.
Alexandra did the same thing as Sasha and Sandra, but was quieter during the think-aloud
protocol and seemed to struggle with articulating her responses at all. She began with the
same anti-pipeline article and ended with a pro pipeline article. However, when
explaining her opinion, she argued that the environmental and land issues were more
important than job creation. She did not explicitly reference the first article, but did
mention themes that were dealt with in it, as well as referencing a CBC article about the
Energy East pipeline, saying “I don’t think it’s the best option to make the pipelines”.
However, the fact that she wasn’t particularly eloquent during the think-aloud protocol
makes it more difficult to infer how she was responding to the articles as she read them.
Like the three above, Maggie also began with this same anti-pipeline article. However,
she didn’t really counter-argue against pro-pipeline articles as she read through the
material like Sasha did. In fact, while reading one article, which argued for the pipelines,
she seemed to waver in her opinion, saying “ahh, I’m torn now, gotta read more”. When
she explained her reasoning, it was the final article that she saw as most important,
explaining:
It was really good that I got it from both sides, cause I—I saw it from both sides
before but I honestly didn’t really know that much about it. This article in
particular was good [Stop Keystone before it’s too late], I’m glad that I found this
one eventually. I’m now on the side were I don’t think we should do it
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She went on to explain:
this last paragraph pointed out that if you think about the benefits; it’s creating
jobs and, you know, all the rest of that kind of thing, that side of it. . . It also
pointed out that you could focus on renewable energy sources, which is what we’re
moving towards, and putting that money there, and you could create jobs like that,
and I mean that’s a growing field, which is probably better.
For Maggie, the final article seemed to be most powerful in forming her opinion, since it
was what pushed her into deciding that she was against the pipelines. However, although
she was torn, she was never actually for the pipeline, and many of the key points that she
references are mentioned in both the final article that she read, as well as the first.
While all four of the participants discussed above began on the same article and ended
with the same opinion, there were differences in how this occurred. Sandra, Alexandra
and Sasha all referenced topics presented in the first article in their explanation of their
opinion. Sandra counter-argued against articles she disagreed with by explicitly
referencing topics from the first article, while Sasha clearly remembered the first article
the most, explicitly citing it. Maggie, on the other hand, referenced the final article she
read the most, while expressing her opinion, and only counter-argued after finishing all of
the reading, explaining that the pro articles “strategically left things out”. It is interesting
that all participants who didn’t have a previous opinion and began with the an antipipeline article expressed an opinion against the pipeline at the end, even though two
ended with a pro article and two ended with a anti pipeline article.

4.4.3

Resisting Opinion Formation

Two participants, Richard and Judy, also reported having no opinion when they started
reading through the walled garden, but they were both randomly assigned to begin
reading through the walled garden with a pro-pipelines article that emphasized the
economic need for creating new pipelines (Canada’s Oil Patch Might be Out of the Game
if Pipelines Not Built). Unlike the other four participants who began with no opinion and
who ended up holding the opinion that they began with, both participants resisted
forming an opinion, explain that they “had no clue” (Richard) or “were still unsure”
(Judy).
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Both participants had an explanation for their lack of opinion after reading—Judy
explained that “even though you’re reading these things, I think you have to know where
the opinions are coming from, who they’re working for . . . there’s still, like, an agenda
there”. The agenda she referenced seemed to make it difficult for her to form a clear
opinion—she seemed to distrust the information that was presented to her, but wasn’t
able to articulate what sort of information would be better to further her understanding
and allow her to form an opinion.
Richard had similar reasoning for his lack of opinion, suggesting that he “need[ed] to do
more reading, but not this reading”, since all that was presented in the walled garden was
“mainstream news122” which isn’t what he prefers. Both Richard and Judy struggled with
forming an opinion, and found themselves distrustful of the news sources that were
presented. Richard explained how he would go about gathering more information to help
him with forming an opinion, saying “generally I will check out a Wikipedia article or
five, and then I’ll go to less mainstream news media”. Richard was distrustful of news
media in general, particularly mainstream media, explaining that he “prefer[s] to get a
more well-rounded image, and I know that mainstream media tends to soften things to
make them more palatable, and I can handle things that aren’t so palatable”. For Richard,
it’s preferable to get a clear and balanced picture of events, even when that means dealing
with messy and uncomfortable information, and he distrusts mainstream media for
potentially censoring that kind of information.
While reading through the articles, neither of these participants really seemed to integrate
information from the articles they read. They did occasionally make connections with
information they previously knew, usually to critique a point. However, these critiques
didn’t necessarily respond to the material presented, but expressed questions about it. For
example, Richard at one point said “yeah, I have—like just question marks?” and Judy
also asked questions or asked for more information, such as her question about what the
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seems likely that he is referring to a variant of Chomsky’s definition of Mainstream or Agenda setting
media, from “What makes the Mainstream Media Mainstream”
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National Energy Board considered when making decisions about whether pipelines
should be built. While they did respond to the articles in the think-aloud protocol and
seemed engaged with them, for some reason Richard and Judy didn’t seem to compare
the information presented between articles as much as other participants, and the vast
majority of the think-aloud data gathered for both took the form of questions—not
statements or counter arguments.
While both Judy and Richard had clear explanations for not forming an opinion, it is
interesting that both of them, having started with no opinion, were unable to form one
after beginning with an article that was pro-pipeline, while all participants who had no
opinion and started with the anti-pipeline article comfortably formed an opinion by the
end of the study. Some other participants sometimes critiqued the materials that were
presented, and one (Emmett) suggested in the think-aloud protocol that the structure of
the walled garden might be trying to force him into one opinion or another. Despite
having questions about an agenda, other participants did form an opinion over the course
of their reading. There are a few possible reason this may have occurred, which will be
expanded upon in the following chapter.

4.5 Conclusion
The results from this study explore how young people navigate through hyperlinked
online news articles, and how this might affect their opinions. The study allowed for the
identification of several key ways in which participants handled navigating through
online news materials. Some of these themes had been previously noted as important
from the literature review. Participants navigated by avoiding disorientation through
using tabs and tracking their position, attempting to gather balanced mix of article, and
filling in gaps in the information they found. This helped them understand the
information, which they integrated together in order fit it together with other information
they learned, and what they already knew. They also counter-argued with perspectives
that they didn’t agree with in order to preserve their own opinion, as well as to critique
and consider new perspectives.
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Finally, the results also dealt with how participants formed or reinforced opinions while
navigating through the study. In order to consider this, the participants were broken down
into specific groups—those who reinforced their opinions, those who formed an opinion,
and those who resisted forming an opinion at all. In general, it was found that participants
tended to view articles from a variety of perspectives, most likely due to their previously
stated desire for a balanced perspective, but that they frequently counter-argued against
articles they disagreed with, in order to preserve their opinion. However, it was also
noted that, for those participants who did not have an opinion, everyone who began with
an anti-pipeline article ended the study against the pipeline, while those who began with a
pro-pipeline article completely resisted forming an opinion.
The following chapter begins by dealing with some of the limitations of the study. It then
goes on to further the discussions of how starting with specific perspectives might affect
opinion formation, and participants’ struggles with forming and valuing their own
opinion within the amount of information that they have access to.

5

Discussion and Conclusion

This chapter discusses the results from the previous chapter in more detail, specifically,
by focusing on potential explanations for why the behaviour demonstrated within the
study might be occurring, and future directions for possible research. Primarily, it looks
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at some of the limitations of the study, before discussing the results within the context of
the theoretical background of the study.

5.1

Limitations

The primary limitation of the study pertained to sampling, and how data about
participants was gathered. While saturation was reached, not every perspective on the oil
sands was present in participants. There also seemed to be a gender bias in the sample in
terms of who had pre-existing opinions and who did not. Finally, the lack of information
that was gathered regarding participants’ age and education provided another limitation,
as these characteristics might affect how participants navigated through the walled
garden.
Perhaps the most obvious issue with the sampling in this was study was the fact that no
participants were completely in favour of continued use of the oil sands and construction
of new pipelines. Given that the sample population for this study was young people
between the ages of 18-24, and recruitment occurred on a university campus, the
resulting sample was relatively affluent and educated young men and women who had at
least a basic understanding of issues regarding climate change and the environment. This
meant it was unlikely that any participant would completely support the continued use of
the oil sands and pipelines. This was supported by the fact that saturation was reached
during the study such that the last three participants did not provide new data that hadn’t
been offered by any of the previous participants.
That being said, however, this may not have seriously affected the results of this study. It
is unknown how participants who were pro-pipeline would have navigated and reacted to
the walled garden, but there is also no reason to believe that there would be any
difference from anyone else who holds a strong opinion, in terms of the broader
discussion of navigation and opinions. However, repeating this study with a different
topic would provide further information about what findings were general to navigation
and opinion formation, and which finding may have been altered and affected by the
topic which was chosen.
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The other major limitation with the sample was the participants’ age and gender. The
majority of participants who had an opinion at the beginning of the study were men,
while the majority who did not express an opinion were women. There were also major
differences in how participants articulated and explained their points within the study.
Within the study, age was only considered in terms of being a part of the possible
sample—18-24. However, in the context of university population, this six year age gap
could mean participants were anywhere from a first year student to potentially in the
second year of a graduate program, which is a huge difference in education level. This
would most likely affect their knowledge about the topic and responses. Further
investigations that looked at the effects of gender and age on opinion formation in
hyperlinked news would clarify these issues.

5.2

Discussion

This study provided a multifaceted look at how young people navigate through online
hyperlinked news and how this might affect opinion formation and reinforcement.
Combining participant observation, think-aloud protocol, and semi-structured interviews
provided a multifaceted look at how participants read through the material. The
information from each portion of this data collection was also able to support and inform
the data from other parts. This combination of approaches allowed for a rich and complex
understanding of how readers’ navigation and understanding affects and is affected by,
their opinions.
Previous research suggested that there were certain disadvantages to reading hypertext.
Mainly, that participants could become confused, lost and unable to navigate, since
understanding non-linear information requires participants to integrate information and
this is more difficult than reading more linear information. However, previous research
also suggested the process of integrating information promotes better learning since it
also requires considering the material and fitting it together. In terms of opinion
formation, the literature suggested that this should mean that readers consider the
information presented via the central, rather than the peripheral route, and that the final
article that readers access might seem to affect their opinion more than other articles.
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In order to investigate these questions, 11 participants read through a curated collection
of articles on the Canadian Oil Sands and the use of pipelines to transport that oil. While
doing so, they reported on their thought processes using a think-aloud protocol, and the
pathway that they took through the articles was recorded. They also reported on their
opinion (or lack thereof) before and after reading the articles. After reading they also
responded to a semi-structured interview that clarified their experience of the reading
process. This data was then analyzed both within and across participants in order to
discover key themes in how they navigated and how the opinion formation process might
work within this context.
The findings of this study demonstrated that participants had mental strategies that
allowed them to deal with disorientation, and they showed evidence of information
integration, counter-argumentation and source evaluation. This helped them to decide
what information they should read, when they had read enough information, or what they
needed to read. This demonstrated that, while reading through the material in the context
of the study, which limited distractions and offered a perfectly balanced set of articles
and links, participants were engaged in reading through the material, and offered
thoughtful and considered critiques of the information that was presented.
However, it should be noted that participants didn’t necessarily move through the
hypertext of the walled garden in the way that might be predicted by the psychological
research on hypertext or by hypertext theory. That research dealt with readers who had to
make decisions about whether they could follow a link or not, forcing participants to
decide to leave or stay on the particular article that they were reading. The links also led
to more information, allowing participants to follow up on ideas or learn more. This was
also what was discussed as being a major source of confusion and difficulty by
researchers such as Sandberg123.
The walled garden was set up to allow movement between articles mid text while
reading, but this was not always what participants did. They very much embraced the
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non-linearity of the whole hypertext, but seemed to read the articles themselves in a
linear fashion. Once they had a sense of the topic in an article, they scrolled up and down
the pages to check links or sources, opened various tabs which they switched between,
and once finished, they navigated between these tabs in order to compare information
from various sources. However, they usually read the whole article in a linear fashion
before leaving the page, rather than making decisions about following a link in the midst
of reading. This seems to help them navigate the walled garden and not get lost while
reading.
In general, participants did seem to be very competent at reading through, understanding,
and assessing the news media presented. They were critical of the material and, with a
few exceptions, were able to find some articles that they found persuasive and of high
enough quality that they were able to use that to seriously engage with the reading. They
compared and contrasted information between articles and their own prior knowledge in
order to come up with an understanding of the situation that they felt relatively confident
about, whether it was focused on a specific solution or the issues that they were thinking
about.
However, this study was also intended to investigate how this navigation and
understanding relate to how young people form or reinforce opinions. Previous research
suggested that the final article participants viewed would be more likely to impact their
opinion or attitude124, due to the recency effect—that is, that the final article that was
viewed was the best remembered, and thus the most likely to affect the final opinion that
was expressed. Within the study, the results from the think-aloud protocol suggested that
the most recent article might be the most important article in some cases, but the first
article viewed also seemed to have a major influence on the final opinion.
It must be clearly noted here that this study is not quantitative, and thus it cannot be
concluded that the starting point was the primary reason that participants ended the study
against pipelines. Despite this, it is still noticeable that all participants who has no
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opinion and began in the anti-pipeline condition ended the study against further pipelines,
and all participants who had no opinion and began in the pro-pipeline condition did not
form an opinion. This means that it is valuable to consider some of the reasons why this
effect might appear while also recognizing the need for further investigation into the
effect of the first article that participants read on their final opinion.
It is possible that the navigational aspect of reading the information could be behind this
difference. It needs to first be noted that during the studies that prompted Crano’s
discussion of primacy and recency effects in opinions, the reading order was presented to
participants; they did not choose what articles to read. In this study, however, participants
needed to choose what articles to read after reading the primary article. McNamara125 and
Shapiro126 note that prior knowledge is a major component of participants’ ability to
comfortably navigate through information and understand it, since it allows participants
to contextualize the articles and understand how the information presented fits into the
broader topic. For participants who do not have previous knowledge about oil-sands, it
seems likely that the first article they read might form this background which they then
use to help navigate through the information and understand what they are learning.
If this is the case, when integrating information while reading later articles, or while
considering them, participants who lacked information about the oil-sands prior to
beginning the study condition would repeatedly be referencing the first article read. This
would increase the likelihood of this article being remembered and thus influential on the
final opinion that was formed. As well, when participants do not have much information
about a topic, they are less likely to counter-argue127 against that point of view, making
the argument more persuasive. This would be true for the first article regardless of later
navigation, but that navigation might mean that constantly re-considering the first article
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increases its persuasive power. The think-aloud condition suggested that this might be the
case, since participants made reference to issues that were presented in that first article
while integrating information and forming counter-arguments, and the four who formed
an opinion in the study showed no evidence of counter-arguing against the first article
they read.
Participants who didn’t have an opinion at the beginning of the study, but began in the
pro-pipeline condition resisted forming an opinion. Even when prompted, they didn’t feel
comfortable expressing one after completing the reading portion of the study. Instead,
they pointed to issues with the sources and felt that they needed more information. It is
absolutely possible that, although the conditions the participants began in were randomly
assigned, that these two participants were already just likely to distrust sources and not
want to form an opinion. However, it is interesting that none of the other participants had
a similar response, despite expressing distrust of the sources. The fact that both these
participants had similar reactions to the material and explained them in the same way
indicates that this is something worth considering.
During the interview, the participants were clear about their reasons for not forming an
opinion, which was that they did not trust the sources. Their explanation makes sense,
particularly in the context of the understanding of news that was explained in Chapter
One128. These participants seem to be aware of the issues of power and control in the
news media, and thus struggle with trusting any perspective—particularly given that
mainstream news that was primarily presented in the walled garden. However, at least
one participant who formed an opinion against the pipeline also had this awareness,
which she made clear in the interview, as did several participants with prior knowledge.
Biases in the information aren’t necessarily a problem for forming an opinion if the
reader is able to evaluate and critique them in order to balance what they think the bias
is—but it was clear that these participants felt unable to do so.
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There are a number of possible reasons that those who started in the pro-pipeline
condition might not have been able to use that first article to form a starting point the way
those that started in the anti-pipeline condition did. The first issue may have been with
the article itself. The purpose of two starting points when creating the walled garden was
to balance the effects of viewing order on participant’s resulting pathway in the event that
participants had no knowledge about or attitude towards, the issue of the oil sands at all.
It is possible that the pro-pipelines article was not as clear and organized as the antipipeline article, meaning participants didn’t want to use it as a starting point.
The second possible reason for the result was the characteristics of the participants. Given
the fact that none of the participants expressed pro-pipeline opinions, it is possible that
these two participants were also would have fallen somewhere between being against
pipelines and having a mixed opinion like all other participants. In that case, it makes
sense that they would be less able to accept an article that argued that pipelines must be
built as a good starting point the way that the participants who were assigned to the antipipeline condition did. If all participants generally tended to be more focused on
environmental concerns or torn between the economic concerns and the environmental
ones in general, it makes sense that those who lacked knowledge would be more able to
accept an article that focuses on the environmental damage and ignores the economics,
rather than one that ignores that damage and focuses on the economics as a knowledge
base.
For both participants without a previous opinion who formed and did not form an
opinion, it seemed as the first article which they read was important in allowing them to
form an opinion, since it provided (or did not provide) a knowledge base that they could
use to evaluate and critique information as they continued to read. This was less
important for participants who had prior knowledge since they already had information
about the topic which they could use as this knowledge base.
At the beginning of this thesis, there was a section entitled “What is Hypertext?” It
explained the simple definition of hypertext—linked packets of discrete information—
and divided it into two main types: network and hierarchical. Hierarchical hypertext is
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organized by an author so that the content of the material and the structure make sense
together, such as hypertext that is organized in a “table of contents” style. In hierarchical
hypertext, the reader is first presented with general or summary information, with more
specific information presented later in the hypertext. Creating a hierarchical hypertext
requires a great deal of effort on the part of the author or producer. As such, most
hypertext is network hypertext, where links are created through keywords of ideas that
have connections, but there isn’t meant to be an overarching structure in terms of how the
content of the articles relates to each other.
The hypertext that made up the walled garden was a network hypertext, which contained
links to various articles that could be followed up in order for participants to learn more
about the Canadian Oil Sands. However, participants who comfortably navigated through
the walled garden had a knowledge base that allowed them to critique and evaluate the
information they read, as demonstrated by the way that participants with prior knowledge
made reference to their own prior knowledge, and some participants who formed an
opinion made reference to the first article they read as part of the think-aloud protocol.
It seems possible that participants used this base to turn a networked hypertext into what
seemed to them like a hierarchical one, by figuring out what was important to them in the
information and what information there was, and thus how different pieces fit together.
When the information they wanted to have was not present, they expressed a desire to
move outside of the hypertext to bring in extra information that they required. They
seemed to be able to construct in the information in a way that made sense to them, and
notice and attempt to fill in gaps that they noticed. Participants could use their prior
knowledge to form the introductory starting point that characterizes hierarchical
hypertext, or use the first article that they read. However, it is likely that they need to
already agree with the perspective of that article at least a little bit in order to use it.
This study was meant to serve the purpose of a best case scenario of what occurred in
terms of navigating through online news sources. Within the study, participants could not
easily be distracted from the topic at hand—the lack of alternate articles in the walled
garden, the presence of an observer, and the added focus of the think-aloud protocol all
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made the participants unlikely to get distracted, and forced them to focus on the
materials. This would have increased their likelihood of focusing closely on the materials,
and thinking about them in the central, rather than the peripheral route, according to
Song’s ELM129 of Interactive Media130, which argues that interactivity (in this case, the
decision making of hyperlinks) increases both engagement and distraction.
In a situation where participants are not as clearly focused on the material, they would not
necessarily be as clear about trying to really get balanced and complete sense of
information, integrate the information as much, or be as focused when evaluating the
information. Nevertheless, the results show that young people are very much capable of
engaging with and considering deeply information that is presented in a hyperlinked
format. However, forming opinions based on that information is difficult and
complicated. Even in this best case scenario the two participants who did not have prior
knowledge and did not seem to form a knowledge base from the first article they read
were unable to form an opinion. This might have ramifications in terms of the role of
news as an information source for being engaged citizens in the democratic process, since
it makes forming an opinion more difficult.
The other factor that made this study a best case scenario was the prior knowledge of the
participants. The youth of the participants meant they were familiar with using online
news media or getting news online: the survey demonstrated that the most popular news
sources were social media and online news sources. That prior knowledge made it seem
like they were able to counter-act disorientation. In general, the participants were able to
comfortably read through the material without getting lost.
Thus far, prior knowledge has referred to prior knowledge specifically about the oil
sands. However, it includes a lot more, such as their knowledge of how to read news
sources and materials online and navigate through them, as well as broader knowledge of
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the situation in question (in this case, knowledge of the Canadian political landscape,
scientific knowledge about the impacts of climate change and its relation to fossil fuels)
and knowledge of the actual news topic, all of which seemed to make it easier to form an
opinion. On top of this, some participants seemed to also have prior knowledge
pertaining to issues of the political economic circumstances surrounding news
production. All of these sources of prior knowledge helped participants to navigate the
walled garden. However, prior knowledge of the actual situation, or at least a knowledge
base which could be used by the reader to evaluate other information, seemed to also be
necessary in order to also really form an opinion of the material.
The results of this study demonstrate that it is a mistake to pretend that quantity of news
is a replacement for quality of news. Placing the entire burden of understanding the news
and forming opinion based on that news of the person reading that news is untenable, due
to the sheer number of things that could interfere with their understanding. This is not to
ignore the issues with mass produced media discussed in Chapter One, but to understand
that the way people read news means that trying to remove responsibility of organizing
the information from the producer so that the reader can form their own opinion isn’t
necessarily functional. While readers are able to navigate through hypertext and actively
and critically engage with the material, it seems that they still need to have access to
some basic knowledge about the topic to really be able to engage with the other
information that is presented to them—and news should provide them with that
information as well, not depend on their previous experience.

5.3 Further Research
There are many avenues of research that could be undertaken in order to further
investigate the issues outlined above. Repeating this study with a different topic and a
larger sample would provide information about differing opinions on the same topic,
which this study did not have. Further testing about the impacts of age, gender, and
education level on opinion formation with hyperlinked news media would provide
information about how other characteristics of the reader might affect the process.
Finally, engaging in a similar study with a mixed methods or quantitative approach would
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allow for an investigation of how the primacy effect might impact opinion formation
when reading through hyperlinked materials.
The first article that participants read did seem to be important in this study, and the
think-aloud protocol and literature provide some explanations for why this might have
occurred. However, the small sample size of the study meant that it was impossible to
determine whether the first article that participants read was most important in
determining their opinion in general. Creating a similar walled garden and gathering
participants’ opinions through, for example, a Likert-based scale before and after reading
would measure the data in way that was more sensitive to incremental changes in
opinions in a larger group, and be analyzed in order to consider the whether the first
article seemed to be more important than other articles in general while people were
reading through the material.
Following these avenues of research would help to investigate how young people read
and engage with news media, and potentially help to create educational materials or
design news sites that would promote engagement with the narratives being created. This
study focused on a best case scenario and had a small sample size. However, a broader
study which dealt with some of the other deterrents to engaging with news media
discussed here such as motivation and distraction, would further deal with these issues
potentially helping to create informed responses to some of the issues discussed above.
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Appendices
Appendix A: List of Walled Garden Articles
START ONE: Canadian Oil Patch May be Out of the Game if Pipelines Not Built
http://business.financialpost.com/news/energy/canadian-oilpatch-may-be-out-of-thegame-if-new-pipelines-not-built-capp?__lsa=f915-e087
Mainly argument about the economy of oil sands—ability of the sands to grow and
continue to bring in money, argues that adding pipelines will ensure the continued
existence of oil sands for jobs and economic growth. Mentions job loss, which
might be more valuable to expand argument for pipeline use.
START TWO: Tailings Ponds a Toxic Legacy of Alberta’s Oil Sands
http://www.thestar.com/news/atkinsonseries/2015/09/04/tailings-ponds-a-toxic-legacyof-albertas-oilsands.html
Provides information about the impact of the tar sands, with a particular focus on
the impact on birds and the biodiverse impact they have on first, other predators
and even humans, as well as seepage of the tailing ponds into the Athabasca and
the Beaufort sea.
Bill Nye Visits Alberta Oil Sands, “An Extraordinary Exploitation of the
Environment”
http://aptn.ca/news/2015/09/01/bill-nye-the-science-guy-visits-tar-sands-extraordinaryexploitation-of-environment/
Bill Nye on the tar sands—Overview, mentions environment, first nations, and
boom and bust cycle of oil—has expert/public personality for persuasiveness, might
lead to positive affect in peripheral route.
Why We Need Keystone XL
http://www.cnn.com/2012/02/23/opinion/hoeven-keystone-pipeline-defense/
Argument for why the USA needs the Keystone XL Pipeline, particular focus on
the economics of it, and the decreased environmental impact from shipping oil
between Canada and the USA, rather than to China.
Oilfield theft, Vandalism up Amid Crude Downturn
http://business.financialpost.com/news/energy/oilfield-theft-vandalism-up-amid-crudedownturn-people-get-laid-off-they-get-mad?__lsa=f915-e087
Argues that the increased vandalism of equipment at oil sands is due to laid off
workers having nothing to do. Good appeal to emotion and demonstration of the
human side of job losses.
Canadian Oil Pipelines and Infrastructure of National Importance
http://beaconnews.ca/blog/2015/09/oil-pipelines-infrastructure-of-national-importance/
Argues that oil pipelines are a part of the connectivity that makes Canada a
nation—pulls on an ideological, as well as economic argument, and argues that
the NEB makes good and well researched decisions that should be trusted.
Stop the Keystone Pipeline Before it’s too Late.
http://www.cnn.com/2012/02/22/opinion/turner-keystone-pipeline/index.html
Contrast to Hoeven’s Keystone defense, argues why Keystone XL is bad for the
USA, based on primarily on environmental concerns. Original article is full of
hyperlinks to source material—some should be retained or repurposed.
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Keystone Job Claims: A Bipartisan Fumble
https://www.washingtonpost.com/blogs/fact-checker/post/keystone-pipeline-jobs-claimsa-bipartisan-fumble/2011/12/13/gIQAwxFisO_blog.html
Break down of the number of jobs that Keystone might create—argues that
estimates are way too high, and include jobs for choreographers and speech
therapists, which are probably not doing to be created by building a pipeline.
Argues that any increases in jobs might also be outweighed by environmental
destruction and cleanup costs.
Brad Wall urged Oil Industry to Fight Celebrity Critics with Facts
http://www.canadianbusiness.com/business-news/saskatchewans-wall-urges-oil-industryto-fight-celebrity-critics-with-facts/
Argues that the “foes” of the oil industry are “great scientific minds like Neil
Young and Daryll Hannah”, and that the oil industry needs to be the “purveyors of
truth” in response to these celebrity critics.
Why BC First Nations Oppose the Northern Gateway Pipeline
http://www.thestar.com/news/atkinsonseries/2015/08/28/why-bc-first-nations-opposethe-northern-gateway-pipeline.html
Summarizes the Key Issues for the First Nations people with the Northern
Gateway Pipeline. Focus on biodiversity and environmental issues
First Nations Demand Halt to Energy East Review over Funding Cut
http://www.cbc.ca/news/canada/new-brunswick/neb-energy-east-intervener-funding1.3236504
Explains that funding for research against the pipeline was cut from the National
Energy Board review process, and that first nations groups in New Brunswick are
protesting that funding cut and calling for a halt to the review process until
funding is restored.
Clinton’s Opposition Doesn’t Matter; Crude Oil will Find a Way to Market
http://www.winnipegfreepress.com/opinion/editorials/Oilsands-crude-will-followmarket-328937451.html
Argues that crude oil will continue to make its way to market as long as there is a
demand for it, and that it is environmentally sound to build pipelines, rather than
transporting the oil via trains or trucks and creating further pollution.
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Appendix B: News Consumption Survey

Appendix C: News Consumption Survey Data
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Appendix D: Complete Instructions to Participants

Knowledge of the Oil Sands Interview: (Verbal, 10 min, audio recorded)
Q1: For this study, I’m going to be asking you to read news articles about the oil sands in
Alberta and Saskatchewan, and the possibility of creating several new pipelines as a part of that
industry. Can you tell me what, if anything, you know about the oil sands and the creation of
pipelines to transport oil?
Probes: anything else, etc?
Q2: Do you think we should do in the future with the oilsands?
Probes: Should we expand them, stop using them, that sort of thing?
SECTION TWO: THINK-ALOUD PROTOCOL (Verbal, 25 min, audio recorded)
Think-Aloud Protocol Instructions
The major part of this study is going to be you learning about the oil sands by reading
through several online newspaper articles. When you’ve finished, I’m going to ask you to explain
what you think we should do with the oilsands and pipelines in the future and why so I want you
to keep that in mind while you are reading. All the articles are taken from already-published news
sources, and are linked together by hyperlinks, so you can follow up on ideas or get more
information. They are from a variety of time periods, and when you think about this material, I
want you to think about it in a kind of broad, long term manner—what we should do in the future
of oil sands production and energy efficiency, not just in the next year or so. There are twelve
articles, so I don’t expect you to read all of them, or even all the articles—you should feel free to
skip around, or go through them however you want to. I’m going to ask you to stop reading after
25 minutes, but you can stop reading before that if you feel like you are well-informed about the
issues, or when you want to. The way the articles are set up, there are hyperlinks within the
articles themselves, which I encourage you to use if you would like, but there are also links at the
bottom of the articles which you can use to follow up on certain ideas or things you are concerned
about, which are organized more or less by topic, although obviously there is some overlap
between topics.
While you’re reading, I am going to ask you to explain to me what you’re thinking, and
why you’re making the decisions about which articles to read, that sort of thing. You don’t have
to read aloud, but anytime you have a thought or a reaction to something I would like you to say
it aloud. Let me know about anything you are curious about, or maybe even what you would do in
response to things if you weren’t you know, here on campus with me, but at home reading this on
your own computer. Does that make sense?
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I will be sitting beside you while you read, and I might ask you questions about things
you say or do while you’re reading after you have finished. Is that alright?
Thank you. Do you have any questions?

SECTION THREE: POST-TEST INTERVIEW (Verbal, 20 min, Audio Recorded)
Semi-structured Interview Schedule
Q1: Has your opinion about the oil sands changed after reading these articles? (if
response is yes, ask Q2. If not, move onto Q3.)
Q2: How has your opinion changed?
Q3: What do you think we should do about the oil sands in the future and why?
Probes: If someone were to tell you they believed [position that is different from the
participant’s] how would you persuade them to see things from your point of view?
And why is that? Why do you think that? Could you explain that a little bit more please?
Q4: Follow up on questions that arose during reading and think-aloud portion.
Q5: Is anything else about the articles you read here that you didn’t mention already that
you would like to tell me?
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Appendix E: Pathway Map

Appendix F: Pathway Data-Specific Paths
Numbering for the Articles begins with “Canadian Oil Patch Out of the Game” (1), and
proceeds clockwise around the pathway map.
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Appendix G: Ethics Approval
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Appendix H: Recruitment Poster
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Appendix I: Letter of Information and Consent

Letter of Information and Consent
Finding your Way: Opinion Formation and Navigations through Online News
Media
Letter of Information and Consent – All Participants
Principal Investigator: Jacquelyn Burkell
MA Researcher: Charlotte Britten
1. Invitation to Participate
You are being invited to participate in this research study about the effects of reading
online news articles connected by hyperlinks. You are being invited to participate
because you are between the ages of 18 and 24 and thus are a member of an age
demographic who primarily uses online sources for news.
2. Why is this study being done?
The purpose of this study is to investigate how individuals make choices about, respond
to, and remember information from hyperlinked news stories, and how this relates to
opinion formation, change and reinforcement. This means that we are interested in
seeing what links you choose to follow or what articles you read, and asking you to
explain why you are making these choices. This study will help us understand how
people read hyperlinked online news stories, and how this format for news influences
understanding and opinion.
3. How long will you be in this study?
You are being asked to participate in one research session. It is expected that the
session will last for approximately one hour.
4. What are the study procedures?
If you agree to participate you will be asked first to fill out a brief written questionnaire to
gather demographic information and information relating to your news consumption. You
will then be asked what you know about the oil sands and your opinion on them in a
verbal interview which will be recorded. You will be asked to read through a collection of
articles about the oil sands, making navigational choices about what to read next.
While reading, you will be asked to voice your thoughts or responses about these
articles aloud. These comments will also be recorded via an audio device, and your
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navigational choices will be viewed and noted by the researcher, who will be sitting next
to you and looking at the screen over your shoulder.
After you have finished reading through these articles, your opinion on the oil sands and
what information you use to support that opinion will be assessed through a semistructured interview. At this point, the researcher will also ask any questions about your
navigational choices or comments which were made while reading that were not fully
explained by what you said aloud.
All verbal interviews will be audio recorded, as will the comments you make while
reading. Willingness to be recorded is necessary for participation.
5. What are the risks and harms of participating in this study?
There are no known or anticipated risks or discomforts associated with participating in
this study.
6. What are the benefits of participating in this study?
You may not directly benefit from participating in this study, but information gathered
may provide benefits to society by contributing to knowledge about engagement with,
and understanding of, news media.
7. Can you choose to leave the study?
You are free to withdraw from this study at any time without negative consequences. If
you decide to withdraw from the study, you have the right to request the withdrawal of
information collected about you. If you wish to have your information removed please let
the researcher know.
8. How will your information be kept confidential?
The data collected as part of this research will remain confidential and accessible only to
the above-mentioned investigator and supervisor of this study. If the results are
published, you will in no way be identifiable in the overall data set. All names will be
anonymized.
You should be aware that your comments, anecdotes, or direct quotations from your
interview may be a part of the published research. All audio recordings collected from
interviews will be kept only until transcribed by the MA student researcher, and then will
be destroyed, approximately one week after completion of your interview.
Information collected from participants will be kept for a minimum of five (5) years on a
secure server, at which point these documents will be securely destroyed. Only the MA
student researcher and Principal Investigator will have access to these recordings at any
time, though representatives from The University of Western Ontario’s Non-Medical
Research Ethics Board may require access to your study-related records to monitor the
conduct of the research. While we do our best to protect your information there is no
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guarantee that we will be able to do so. If data is collected during the project which we
are required to report by law, we have a duty to report.
9. Are participants compensated to be in this study?
Participants will entered in a draw for a $30 Western Hospitality Services or Amazon Gift
card. If participants choose to withdraw from the study, they will still be eligible for the
draw.
10. What are the rights of participants?
Your participation in this study is voluntary. You may decide not to be in this study. Even
if you consent to participate you have the right to not answer individual questions or to
withdraw from the study at any time. If you choose not to participate or to leave the
study at any time it will have no effect on your academic standing.
We will give you any new information that is learned during the study that might affect
your decision to stay in the study.
You do not waive any legal right by signing this consent form
11. Whom do participants contact for questions?
If you have questions about this research study please contact Charlotte Britten, (226377-8605, cbritten@uwo.ca) or Jacquelyn Burkell (519-661-2111 x88506,
jburkell@uwo.ca).
If you have any questions about your rights as a research participant or the conduct of
this study, you may contact The Office of Research Ethics (519) 661-3036, email:
ethics@uwo.ca.

This letter is yours to keep for future reference.
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Consent

Study: Finding your Way: Opinion Formation and Navigations through Online News
Media
Researchers: Charlotte Britten, Jacquelyn Burkell (Principal Investigator)
I have read the Letter of Information, have had the nature of the study
explained to me and I agree to participate. All questions have been answered
to my satisfaction.
You do not waive any legal rights by signing this consent form.

Participant’s Name: (Please Print) __________________________________
Participant’s Signature: ____________________________
Date: ____________________________________

Person Obtaining Informed Consent: ________________________________________
Signature: ___________________________________
Date: _______________________

Appendix J: Walled Garden Structure

111

Curriculum Vitae

Name:

Charlotte Britten

Post-secondary

Mount Allison University

Education and

Sackville, New Brunswick, Canada

Degrees:

2010-2014, B.A.

The University of Western Ontario
London, Ontario, Canada
2014-2016 M.A.

Honours and

Dr. Karen G Nicholson Prize

Awards:

Mount Allison Psychology Department
2014

Related Work

Graduate Teaching Assistant

Experience:

The University of Western Ontario
2014-2016

Teaching Assistant
Mount Allison University
2012-2014

